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PREFACE 


Tr has been well said, that ‘‘ whoever shortens the ros. to 
knowledge, lengthens life.” The value of a knowledge of 
Arithmetic is too generally appreciated to require comment. 
Whengproperly waded, two important ends are attained, viz: 
discipline of mind, and facility in the application of numbers 
to business calculations. Neither of these results can be se- 
cured, unless the pupil thoroughly understands the principle of 
every operation he performs. There is no wncertainty in the 
conclusions of mathematics; there should be no gwess-work in 
its operations. 

What then is the cause of so much groping and fruitless 
effort in this department of education? Why this aimless, 
mechanical “ ciphering,” that is so prevalent in our schools ? 

Many of these evils, it is believed, arise from the practice of 
requiring beginners, to solve problems above their comprehen- 
sion, and to learn abstract rules without analysing their prin- 
ciples, or explaining the reasons upon which they are based. 

Taking his slate and pencil, the pupil sits down to the solution 

of his problem, but soon finds himself involved in an impene- 
trable maze. He anxiously asks for light, and is directed “ to 
learn the rule.” He does this to the letter, but his mind is 
still in the dark. By puzzling and repeated trials, he at 
length finds that certain multiplications and divisions produce 
the answer in the book; but so far as the reasons of the pro- 
cess, and the principles of the rule are concerned, he is totally 
ignorant. a 

It needs no arguments to show that this course is calculated 
to dampen the ardor of a child, and make him a mechanical 
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cypherer. To require a pupil to learn and understand arule 
before he is permitted to see its principles illustrated by simple 
practical examples, places him in the condition of the boy, 
whose mother charged him never to go into the water till he 
had learned to swim. = 

These embarrassments are believed to be as unnecessary, as 
they are deleterious. The present work was undertaken, with 
the hope of contributing something towards their removal. 
Its plan is the following: 

1. The definitions are designed to be simple, brief, and compre- 
hensive. Tf they are not simple, children can not understand 
them; if long, it is difficult to remember them; and if not com- 
prehensive, they are not worth remembering. 

2, The pupil is led to a knowledge of the rule by induc- 
tion, a process by which he is taught to reason from particular 
examples to general principles. To this end the examples 
at the commencement of the rules are practical, and are 
adapted to illustrate the particular principles under considera- 
tion. Every teacher can bear testimony, that children reason 
upon practical questions with far greater facility and accuracy, 
than they do upon abstract numbers. 

3. The separate principles being analyzed and understood, 
the general rule is then deduced, and arranged in a convenient 
manner for reference and review; thus combining the advan- 
tages both of the inductive and synthetic modes of instruction. 

4. The rules, as far as possible, are constructed in such a 
manner as to suggest the principles upon which they depend; 
and the reasons for the various operations are carefully given. 

5.. The work abounds in examples for practice, which are 
drawn from the various departments of business and science, 
and are calculated to call into exercise the different principles 
of the rules, to wake up thought, and to prepare the learner 
for the active duties of life. 

Their arrangement is gradual and progressive. At first, the 
numbers are small and refer to objects with which the pupil is 
acquainted, in order that he may clearly understand the nature 
of the question and the reason for every step in its solution. 
As he becomes familiar with the operation and the principles 
of the rule, the numbers are large and the combinations more 
complicated and difficult. 
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6. Mental exercises are frequently interspersed through the 
work, which, if properly attended to, are among the best means 
to arrest and prevent habits of mechanical ciphering. 

7. In the arrangement of subjects, it has been a cardinal 
point to follow the natural order of the science. No principle 
is used in the expignaallie another, until it has itself been 
demonstrated or explained. Common fractions, therefore, are 
placed immediately after division, for two reasons. First, they 
arise from division, and are inseparably connected with it. 
Second, in Reduction, Compound Addition, &c., it is frequently 
necessary to use fractions; consequently fractions must be 
explained before the ieee rules can be understood. 

For the -same reason, Federal Money, which i 
the decimal notation, is placed after Decimal F 
Interest, Insurance, Commiiaian, &e., are also placed after 
Percentage, upon whose principles they are based. 

8. In preparing the tables of Weights and Measures, particu- 
lar pains have been taken to ascertain those that are in present 
use in our country, and to give the legal standards as adopted 
by the General Government, in 1834.* 

9. The subject of Analysis is deemed so essential to a 
thorough knowledge of arithmetic and business calculations, that 
an entire section is devoted to its development and application. 
The principles of Cancellation are carefally explained, and its 
important applications pointed out, in their proper places. 
The Square and Cube Roots are illustrated by geometrical 
figures and cubical blocks. 

10. The work contains much valuable information respecting 
business transactions and matters of science, not found in 
other school Arithmeties. 


* Nearly twelve years had elapsed after the Government adopted a uniform 
standard of Weights and Measures, before the publication of the first edition of 
this work; and yet not a single arithmetic, so far as we know, had given thes 
standards to the public, or even intimated that any thing had been done upon the 


‘subject. In the year 1836, Congress directed the Secretary of the Treasury tc 


cause to be delivered to the Governor of each State in the Union, or to such per 
son as he should appoint, acomplete set of all the Weights and Measures adopte 
as standards, for the use of the States respectively; to the end that a unifory 
standard might be established throughout the United States. Since that, many 
of the States have adopted the same, and it is fo be hoped that every State of the 
Union will promptly unite in the accomplishment of an object so condupive beth 


to individual and public good. 


vi PREFACE. 


With regard to the present edition, it may be remarked, that 
the stereotype plates having become so much impaired by use 
as to render it necessary to renew them, the author has availed 
himself of the opportunity thus presented, to revise the work, 
and make such additions as experience and the advancement 
of this department of instruction, have suggested. By con- 
densing some parts and increasing the number of pages, an 
opportunity has been afforded for the introduction of much 
new and valuable matter. Among the improvements are the 
addition of many new examples, a more comprehensive view 
of Duties, Equation of Payments, Domestic and Foreign Ex- 
change, Progression, &c. The articles are numbered the same 
as before, and the new examples are placed after those already 
given, so that the present may be uced with the former editions, 
if desired. 

Such is a brief outline of the present work. It is designed 
to present the elements of practical arithmetic in a lucid and 
systematic manner. It embraces, in a word, all the principles 
and rules which the business man has occasion td use, and is 
particularly adapted to precede the study of Algebra and the 
higher branches of mathematics. 

a conelusion, the author begs leave to express his ong 
tions to teachéts and the public, for the very flattering manner 
in which his former works have been received. The cireu- 
lation has far exceeded his most sanguine expectations, and it 
is hoped the present edition will be found worthy of continued 
favor. 

J. B. THOMSON. 

Nuw Yors, March 4th, 1853 


*,* A Kuy to this edition of the “ Practical Arithmetic,” contain- 
ing an Analysis of the more difficult questions, the results of the 
several steps in the operation, etc., is published separately for the 
use of teachers, and private students. 
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SUGGESTIONS ON TEACHING ARITHMETIC. 


I. Quatirications—The chief qualifications requisite in teaching 
Arithmetic, as well as other branches, are the following: 

1. A thorough knowledge of the subject. 

2. A love for the employment. 

8. An aptitude to teach, These are indispensable to success, 

MI. Crassrrrcation.— Arithmetic, as well as reading, grammar, de. 
should be taught in classes. 

1. This method saves much time, and thus enables the teacher to 
devote more attention to oral tllustrations. 

2. The action of mind upon mind, is a powerful stimulant to exer- 
tion, and can not fail to create a zest for the study. 

3. The mode of analyzing aud reasoning of one scholar, often 
suggests new ideas to others in the class. 

4. In the classification, those should be put together who possess 
as nearly equal capacities and attainments as possible. If any of 
the class learn quicker than others, they should be allowed to take 
up an extra study, or be furnished with additional examples to 
solye, so that the whole class may advance together. 

III. Avraratus.—The Blackboard and Numerical Frame are as 
indispensable to teachers, as tables:and cutlery to housekeepers. 

Not a recitation passes without use for the blackboard. When 
a principle is to be demonstrated, or an operation explained, if done 
upon the blackboard, all can see and understand it at once.* 

IV. Rucrrations.—The first object, in conducting a recitation, 
should be, to secure the attention of the class. This is done chiefly 
by throwing life and variety into the exercise. Children loathe 
dullness, while animation and variety are their delight. 

8. Every example should be analyzed, the “ why and the where- 
fore” of every step in the solution should be required, till the learner 
becomes perfectly familiar with the process of reasoning. 

4. To ascertain whether every pupil has the right answer, it is an 
excellent method to name a question, then call upon some one to 


* Every one who ciphers, will of course have a slate.’ Indeed, it is desirable 
that every scholar in school, even to the very youngest, should be furnished with 
a small slate, so that when the little fellows have learned their lessons, they nay 
busy themselves in writing and drawing various familiar objects. Jdleness in 
school is the parent of mischief, and employment is the best antidote against dis- 


obedience. 


Geometrical diagrams and solids are also highly useful in illustrating many 
points in arithmetic, and no scheol should be without them. 
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give the answer, and before deciding whether it is right or wrong, 
ask how many in the class agree with it. The answer they give by 
raising their hand, will show at once how many are right. The ex- 
planation of the process may now be made. 

Another method is to let the class exchange slates with each other, 
and when an answer is decided to be right or wrong, let every one 
mark it accordingly. After the slates are returned to their owners, 
each one will correct his errors. : 

VY. THoroucuyess.—The motto of every teacher should be thor- 
oughness. Without it, the great ends of the study are defeated. 

1. In securing this object, much adyantage is derived from fre- 
quent reviews. 

2. Not a recitation should pass without practical exercises upon 
the blackboard or slates, besides those assigned for the lesson. 

3. After the class have solved the examples under a rule, they 
should be required to give an account of its principles with the reason 
for each step, either in their own language or that of the author. 

4. Mental Hzercises in arithmetic, are exceedingly useful in making 
ready and accurate arithmeticians, and should be frequently practiced. 

VI. Setr-reviance.—The habit of self-reliance in study, is con- 
fessedly invaluable. Is power is proverbial; I had almost said, 
emnipotent. ‘“ Where there isa will, there Is a way.” 

1. To acquire this habit, the pupil, like a child learning to walk, 
must be taught to depend upon himself. Hence, 

2. When assistance is required, it should be given éndireetly ; not 
by taking the slate and solving the example for him, but by explain- 
ing the meaning of it, or illustrating the principle on which the 
operation depends, by supposing a more familiar ease. In this way 
the pupil will be able to solve the question himself, and his eye will 
sparkle with the consciousness of victory. 

3. Finally he must learn to solve examples independent of the 
answer. Without this attainment the pupil receives but little or 
no discipline from the study, and is wnfit to be trusted with busi- 
ness calculations. What though he comes to the recitation with an 
occasional wrong answer; it were better to solve one question 
understandingly and alone, than to copy a score of answers from the 
book. What would the study of mental arithmetie be worth, if the 
pupil had the answers before him? What is a young man good for 
in the counting-room, who can not perform arithmetical operations 
without learning the answer ? 
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ARITHMETIC, 


SECTION I. 


Arr. 1, Arrramerio is the science of numbers. 

Oss. Arithmetic is sometimes regarded both ag a science and an art ; ascience, 
because it explains the relations and properties of numbers; an art, because it 
shows how to apply them to the practical concerns of life. 

2. Any single thing, as a peach, a rose, a book, is called 
a unit, or one; if another single thing is put with it, the col- 
lection is called two; if another still, it is called three; if 
another, four ; if another, jive, &c. 

The terms, one, two, three, &c., by which we express how 
many single things or units are under consideration, are the 
names of numbers. Hence, 


3» Numser signifies a wnit, or a collection of units. 
Numbers are expressed by words, by letters, and by figures. 


Note.—The questions on the observations may be omitted, by beginners, till 
review, if deemed advisable by the Teacher. 


NOTATION. 


4, Novation is the art of expressing numbers by letters or 


Jigures. 
There are two methods of notation in use, the Roman and 


the Arabic. 


Questions.—Il. What is Arithmetic? 2. What is a single thing called? If 
another is put with it, what is the collection called? If another, what? What 
are the terms one, two, three, &c.? 3. What, then, isnumber? How are num- 
bers expressed? 4, What is Notation? How many methods of notation are in 


use ? 
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J. ROMAN NOTATION. 


5. The Roman Notation is the method of expressing num- 
bers by letters; and is so called because it was invented by 
the ancient Romans. It employs seven capital letters, viz: I, 
V, X, L, OC, D, M. When standing alone, the letter I denotes 
one; V, five; X, ten; L, fifty; O, one hundred ; D, five hun- 
dred ; M, one thousand. 

To express the intervening numbers from one to a thousand, 
or any number larger than a thousand, we resort to repeti- 
tions and various combinations of these letters, as seen in 
the following 


TABLE. 

I denotes one. XXX denote thirty. 

II see “two, XL « ~ forty. 

Til “three. L “fifty. 

IV cc tour. LX “ sixty. 

Vv sNee MIY.es LXX “~ seventy. 

VI OE ata be LXXX “ eighty. 

VII Sa usey ell. XO «ninety. 

VII “eight. C “ one hundred. 

Ix “ nine. CI « one hundred and one. 
x shh tems CX “ one hundred and ten, 
XI “eleven. CC “ two hundred. 

XII “ twelve. CCG “ three hundred. 
XIII “ thirteen. CCCC “ four hundred. 

NY “fourteen. D “five hundred. 

xV “fifteen. DC «six hundred. 

XVI “sixteen. DCO “ seven hundred. 
XVII “ — seventeen. DCCC “ eight hundred. 
XVIII “ — eighteen, DCOCCO “ nine hundred. 
“XTX “nineteen. M “ one thousand. 

XX “twenty. MM “two thousand. 

XXI “ twenty-one. MDCCCXLYV, one thousand eight 
XXII “ — twenty-two, ce. hundred and forty-five. 


Qursr.—5. What is the Roman notation? Why called Roman? How many 
{etters does it employ? What does each of these letters denote when standing 
alone? How are the intervening numbers from one to a thousand expressed? 
How express Two? Four? Six? Eight? Nine? Fourteen? Sixteen? Nine- 
teen? Twenty-four? Twenty-eight? What does XL denote? LX? XG2 
CX? CL? CIV? CL? MD? 
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Ons. J. The learner will perceive from the Table above, that every time a let- 
ter is repeaied, its value is repeated. Thus IJ, standing alone, denotes one; I, 
two ones or two, &c. So X denotes ten; XX, twenty, &c. 

2. When two letters of different value are joined together, if the less is placed 
before the greater, the value of the greater is diminished as many units as the 
less denotes; if placed after the greater, the value of the greater is inercased as 
many units as the less denotes. Thus, V denotes five ; but LV denotes only four; 
and VI, six. So X denotes ten; IX, nine; XJ, eleven. 

3. Aline or bar (—) placed over a letter, increases its value a thousand times. 
Thus V denotes five, V denotes five thousand; X, ten; X, ten thousand. 

4, The Roman notation is chiefly used to denote chapters, sections, and other 
divisions of books and discourses. 

In the early periods of this notation, four was written III, instead of TV; nine 
was written VIIII, instead of IX; forty was written XX XX, instead of XL, &c. 

A thousand was originally written CIO, which, in later times, was changed 
into M; five hundred was written 10 instead of D, Annexing O to IO increased 
its value ten times. Thus, [00 denoted five thousand ; IOO0, fifty thousand, &c. 


II. ARABIC NOTATION. 


6. The Arabic Notation is the method of expressing num- 
bers by jigures; and is so called because it is supposed to 
have been invented by the Arabs. It employs the following 
ten characters or jigures, viz: 


Lt LOE) Be A PR Bip 


one, two, three, four, five, six, seven, eight, nine, naught. 


The first nine are called significant figures, because each 
one always expresses a value, or denotes some number. 
They are also called digits, from the Latin word digitus, 
signifying a finger, because the ancients used to count on 
their fingers. 

The last one is called naught, because when standing alone, 
it expresses nothing, or the absence of number, It is also 
called cipher or zero. i 


Ozs. Tt must not be inferred, however, that the cipher is wsedess ; for when 
placed on the right of any of the significant figures, it increases their value. It 
may therefore be regarded as an auxiliary digit, whose office, it will be seen 
hereafter, is as important as that of any other figure in the system. 


ee ee 


Quesr.— Obs. What is the effect of repeating a letter? If a letter is placed 
before another of greater value, what is the effect? If placed after, what? 
When a letter has a line placed over it, how is its value affected ? To what use 
is the Roman notation chiefly applied? 6. What is the Arabic notation? Why 
called Arabic? How many cha’acters does it employ? What are the first nine 
called? Why? What elso are they called? Why? What is the last one 
called? Why? Obs. Is the cipher useless? What may it be regarded ? 
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4. It will be seen that nine is the greatest number that can 
be expressed by any single figure in the Arabic notation. 

All numbers larger than nine are expressed by combining 
together two or more of these ten figures, and assigning dif- 
ferent values to them, according to the different places which 
they occupy. For example, to express ten, we place the 0 
on the right of the 1, thus 10; to express eleven, we use two 
1s, thus 11; to express twelve, we place the 2 on the right of 
the 1, thus 12; to express twenty, we place the 0 on the right 
of the 2, thus 20; to express a hundred, we place two 0s on 


the right of the 1, thus 100, &c., as seen in the following 


11, eleven. 

12, twelve. 

18, thirteen. 
14, fourteen. 
15, fifteen. 

16, sixteen. 

17, seventeen. 
18, eighteen, 
19, nineteen. 
20, twenty. 

21, twenty-one. 
29, twenty- -tWwo. 


23, twenty-three. _ 
24 twenty-four. 


25, twenty- fives”. 
26, twenty- sixes 


21, twenty- sevetl.. af 


How are his ger nurabars” pena 
‘Twenty? What. Aa, the 


TABLE. 


28, twenty-eight. 


29, twenty-nine. 
30, thirty. 

31, thirty-one. 
32, thirty-two. 
38, thirty-three, 
34, thirty-four. 
35, thirty-five. 
36, thirty-six. 
37, thirty-seven. 
38, thirty-eight. 
39, thirty-nine. 
40, forty. 

41, forty-one. 
42, forty-two. 
43, forty-three. 
44, forty-four. 
45, forty-five. 
46, forty-six. 
47, forty-seven. 
48, forty- eight. 
40, forty-nine. 
50, fifty. 

51, fifty-one. 
52, fifty-two: .. 
53, fifty-three. 
54, ftp fen 


1000, one — 


55, fifty-five. 

56, fifty-six. 

51, fifty-seven. 
58, fifty-eight. 
59, fifty-nine. 

60, sixty. 

70, seventy. 

80, eighty. 

90, ninety. 

91, ninety-one. 
92, ninety-two. 
93, ninety-three 
94, ninety-four. 
95, ninety-five. 
96, ninety-six. 
97, ninety-seven. 
98, ninety-eight. 
99, ninety-nine. 
100, one hundred. 
200, two hundred. 
800, three hundred. 
400, four hundred. 


| 500, five hundred. 


600, six hundred. 
*00, seven hundred. 
900, nine hundred. 


re? 
oe. . e? 


atest number that can be expressed by. two figures? 
Vat is the greatest number that le expressed | 


gue 
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Oxzs. 1. The terms thirteen, fourteen, fifteen, &c., are obviously derived from 
three and ten, four and ten, five and ten, which by contraction become thirteen, 
fourteen, fifteen, &c., and are therefore significant of the numbers which they 
denote. The terms eleven and ftzelve, are generally regarded as primitive 
words; at all events, there is no perceptible analogy between them and the 
numbers which they represent. Had the terms oneteen and twoteen been adopted 
in their stead, the names would then have been significant of the numbers one 
and ten, two and ten; and their etymology would have been similar to that of 


the succeeding terms. 

2. The terms twenty, thirty, forty, &e., were formed from two-tens, three-tens, 
four-tens, which were contracted into twenty. thirty, forty, &c. 

3. The terms twenty-one, twenty-two, twenty-three, &c., are compounded of 
twenty and one, twenty and two, é&c. All the other numbers as far as ninety- 
nine are formed in a similar manner. 

4. The terms hundred and thousand are primitive words, and bear no analogy 
to the numbers which they denote. The numbers between a hundred and a 
thousand are expressed by a repetition of the numbers below a hundred. Thus 
we say, one hundred and one, one hundred and two, one hundred and three, &c. 


8. It will be seen from the preceding table, that the same 
Jigures standing in different places, express different values. 

When standing alone or in the right hand place, the figure 
1 denotes a single thing or one, which is called a unit of the 
Jirst order, or simply a unit. So the other digits, 2, 3, 4, 5, &., 
standing alone or in the right hand place, denote single things 
or ones, which are also called units of the jirst order, or simply 
units, 

When standing in the second place, (10), the 1 denotes one ten, 
which is called a unit of the second order. Now this 1 ten or 
unit of the second order, is equal4o ten ones, or ten units of the 
first order. That is, when the 1 stands in the second place, it 
denotes ten times as many single things or ones, as when stand- 
ing in the first, or right hand place. So the other digits, 2, 3, 
4s, 5, &e., occupying the second place, denote tens or units ‘of 
the second order, as 2 tens, 8 tens, 4 tens; and the value of 
each is ten times as much as when it occupies the right hand 


place. 


s. From what is the term thirteen derived? Fourteen? Six- 
en? What is said of the terms eleven and twelve? How are the 
hirty, &c., formed? What is said of the terms hundred, and 
are the numbers between a hundred and a thousand express- 
same figure always express the same value? What does 
J, 2, 3, &c., denote, when standing in the right hand place ? 
nits or ones called? What-do they denote when standing in 
What are tens called ¢ 
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When standing in the third place, (100), the 1 denotes one 
hundred, which is called a unit of the third order. This 1 
hundred or unit of the third order, is equal to ten tens, or ten 
units of the second order ; consequently its value is ten times 
as much as when it stood in the second place. So the other 
digits standing in the third place, denote hundreds or units of 
the third order, as 2 hundreds, 3 hundreds, 4 hundreds, &c., 
and their value is ten times as much as when they occupy the 
second place. 

Again, when standing in the fourth place, (1000), the 1 de- 
notes 1 thousand, which is called a wnit of the fourth order. 
This 1 thousand or unit of the fourth order, is equal to ten 
hundreds, or ten units of the third order ; therefore its value is 
ten times as much as when it stood in the third place. The 
same is true of the other digits. That is, 

Ten wnits make one ten ; 

Ten tens make one hundred ; 

Ten hundreds make one thousand, &c. Hence, universally, 


9, Ten of any lower order is equal to one in the next higher 
order. It is therefore a general law that, 

Numbers increase from right to left by tens, or in a tenfold 
ratio ; consequently each removal of a figure one place towards 
the left, increases its value ten times. 


19. The different values which the same figures express, are 
called simple and local values. 

The s¢mple value of a figure is the number which its name 
denotes when it stands alone, or in the right hand place. 

The docal value of a figure is the increased value which it 
expresses, when it has other figures placed on its right. Hence, 


Qurst.—What do they denote when standing in the third place? What are 
hundreds called? When standing in the fourth place what do they denote? 
What are thousands called? How many units make one ten? How many 
tens make a hundred? How many hundreds make a thousand? 9. How many 
of any lower order make one of the next higher? What is the general law 
by which numbers increase? What is the effect upon the value of « figure to 
remoye it one place towards the left? 10. What are the different values of the 
same figure called? What is the simple value of a figure? What the local 
value? sess 
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The local value of a figure depends on its locality, or the place 
which it occupies in relation to other figures with which it is 
connected, counting from the right. (Art. 8.) 


Ogs. 1. The reason for assigning different values to the same figures according 
to the place which they occupy, is to enable us to express large numbers intel- 
ligibly, and at the same time with few characters. Otherwise we must have as 
many different characters as we have different numbers to express, and the 
Jabor of learning them would be gteater than that of learning the whole Eng- 
lish language. 

2. The Arabic notation is also called the decimal notation, because its orders 
increase in a tenfold ratio. The term decimal is derived from the Latin word 
decem, which signifies ten. 


NUMERATION. 
11, Noumeration is the art of reading numbers ewpressed by 
Jigures. 


Ozss. Numeration bears the same relation to Notation, that reading does to 
writing; though often confounded, they are entirely distinct. 


The pupil has already become acquainted with the names of 
numbers, from one toa thousand. He will now easily learn 
to read and express the higher numbers in common use, from 
the following scheme, called the 


NUMERATION TABLE, 
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Period VI. Period V. Period IV. Period HI. Period II. Period I, 
Quadrillions. Trillions. Billions, Millions, Thousands. _ Units. 


Qursv.—Upon what does the local value of a figure depend? Obs. What is 
the Arabic notation sometimes called? Why? 11. Whatis Numeration? Re- 
peat the Numeration Table, beginning at the right hand. What occupies the 
first place on the right? The second place? The third? Fourth? Fifth? 
Sixth? Seventh? Eighth? Ninth? Tenth, &c.? 
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12. The different orders of numbers are divided into periods 
of three figures each, beginning at the right hand. 

The jirst period on the right, is called units’ period, because 
it is occupied by units, tens of units, and hundreds of units. 

The second is called thousands’ period, because it is occupied 
by thousands, tens of thousands, and hundreds of thousands, 
as may be seen from the table above. 

The figures in the table are read thus: Five hundred and 
sixty-eight guwadrillions, three hundred and forty-two trillions, 
nine hundred and seventy-five billions, eight hundred and 
ninety-seven millions, six hundred and forty-five thousand, four 
hundred and thirty-two. Hence, 


13. To read numbers expressed by figures. 

First, point them off into periods of three jigures each, count- 
ing from the right. 

Then, beginning at the left hand, read the figures of every 
period as though it stood alone, and to the last figure of each, 
add the name of the period. 


Oxs. 1. In pointing off figures, the learner must be careful to begin at the right 
hand; and in reading them, to begin at the deft hand. 

2. Since the figures in the first or right hand period always denote units; the 
name of the period is not pronounced. Hence, in reading figures, when no 
period is mentioned, it is always understood to be the right hand, or units’ pe- 
riod, a : 


14. The method of dividing numbers into periods of three 
figures, as in the preceding articles, is called the Lrench Nu- 
meration, because it was invented by the French. 

The Lnglish divide numbers into periods of six figures. The 
French method is the more simple and convenient. It is 
generally used on the continent of Europe, as well as in 
America, and has been recently adopted by some English 
authors. ; 


Qvrsr.—l2. How are the orders of numbers divided? What is the first 
period called? Why? What is the second called? Why? What is the third 
called? Why? What is the fourth called? Why? What is the fifth called? 
Why? 13. How do you read numbers expressed by figures? Do you pronounce 
the name of the right hand period? When no period is named, whut is under- 
stood? 14. In the French numeration, how miny figures are there in a period? 
How many in the English method? Which method is preferable? 
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EXERCISES IN NUMERATION, 


Note.—In reading large numbers, beginners should at first point to each fig- 


ure, and pronounce its name. 
say, “Units, tens, hundreds, thousands,” &c. 


Thus, beginning at the right hand, he should 
It will be a profitable exercise 


for young scholars to write the examples upon their slates or paper, then point 


them off into periods, and read them. 


Read the numbers expressed by the following figures : 


Ex. 1. 


ft 


31. 
82. 
83. 
34, 
35. 


Speers SeeeU ae COURS 


D2) bas 
172 | 12. 
7921 | 13. 
520 | 14. 
603 | 15. 
4506 | 16. 
7045 | 17. 
8700 | 18. 
25008 | 19. 
40625 | 20. 
45290100300 
160000050000 
7005003007 
101279200361 
1143206000675 


75407 
125242 
240251 
4.07203 
800200 

1255673 
5704086 
207047 
2605401 
4040680 
36. 
37. 
388. 
89. 
40. 


21. 5604700 
22. 2020105 
23, 45001003 
24, 80407045 
25. 145560800 
26. 8900401 
27. 250708590 
28. 803068008 
29. 2175240670 


380. 7240805060 


18657240129698 
98609006006906 
80079401697000 
167540000000465 
504069470300400 


EXERCISES IN NOTATION, 


15. To express numbers by figures. 


Bre at the left hand of the Iughest periods and write the 
Jigures of each period as though tt stood alone. 

Tf any intervening order, or period, is omitted in the given 
number, write ciphers in ite. place. 


Write the following numbers in neuen 


1. Twenty-seven. 
2. Seventy-two. 
8. One hundred and twenty-five. 
4. Three hundred and fifty-two. 


5. Two hundred and four. 


Ans. 204. 


Qurst.—15, How do you express numbers by figures? If any intervening 
order, or period is omitted in the given number, how is its place supplied ? 
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6. One thousand, and forty-two. 
7. Thirty thousand, nine hundred and seven. 
8. Forty-six oe and four hundred. 
9. Ninety-two thousand, one hundred and eight. 
- 10. Sixty-eight thousand, and seventy. 
11. One hundred and twenty-four thousand, six hundred 
and thirty. 
12. Two hundred thousand, one hundred and sixty. 
18. Four hundred and five thousand, and forty-five. 
14. Three hundred and forty Eonaands 
15. Nine hundred thousand, seven hundred and twenty. 
16. One million, and seven hundred thousand. 
17. Thirty-six millions, twenty thousand, one hundred and 


18. One hundred millions, and forty-five. 

19. Mercury is thirty-seven millions of miles from the sun. 

20. Venus, sixty-nine millions. 

21. The Earth, ninety-five millions. 

22. Mars, one hundred and forty-five millions, 

23. Jupiter; four hundred and ninety-four millions, 

24. Saturn, nine hundred and seven millions. 

25. Herschel, one billion, eight hundred and ten millions. 

26. Seven billions, nine hundred millions, and forty thousand. 

27. Sixty billions, seven millions, and four hundred. ° 

28. One hundred and thirteen billions, six hundred and fifty 
thousand. as 

99. Four hundred and six billions, eighty millions, and seven 
hundred 

30. Twenty-five trillions, and ten thousand. 

81. Two hundred and six billions, five hundred a sixty 
thousand, and forty-five. 

32. Six hundred millions, seventeen thousand, three hun- 
dred and eight. 

33. Ninety-seven trillions, sixteen millions, seventy thou- 
sand, and thirty. 

34, Eight hundred and forty billions, fifty millions, three 
hundred and one thousand. ' 

» 85. Three hundred and sixty-five quadrillions, two hundred 

trillions, six hundred and ninety billions, seven millions, three 
thousand and six. : 
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SECTION II. 
ADDITION. 


MENTAL EXEROISES. 


a * 

Arr. 16, Ex. 1. George bought a slate for 9 cents, a sponge 
for 6 cents, and a pencil for 1 cent: how many cents did he 
pay for all? 

Solution.—9 cents and 6 cents are 15 cents, and 1 cent more 
makes 16 cents. He therefore paid 16 cents for all. 


ADDITION TABLE. 


2 and 3 and 4 and 5 and 6 and Tand 8 and 9 and 

lare 3} lave 4| lare 5] lare 6] lare 7| 1 are’ 8} I are 9} 1 are 10 
Be Bl Qi Bl DS IG) Deere TILA Rete Bian (91 er ase (concn se 
BE HLT GB a TBR ES VSP ir GiB nese GIs wee TL She 1D 
AS: 6), Se Sembee eth, Siig Se Ol 4 Ol 4 Cort A t= TOnE A tS 
eT Fe Bl Oe TON oe 8 Lan yee Ae nee, WA 
G&* 8b6°¢ 916 © 1016 * 11) 65% 121.6 13176. “¢ 14) 6. 15 
1 (oem ai ic ai (0 ah EST 1 Ul OPS Set) Rat PS Ie 3 oR A a Ua Nin ae 
a-* 100-8 P11) 8 Bye asp 8 4] 8 6 ASB! IB Bee LT 
Be TI Dye IDO Ms TSO Se gl. O6 BS OD) IG) OS IT Ou he, 18 
19 * 12/10 “ 13/10 “ 14/10 “ 15)10 “ 16/10 “ 17/10 % 18/10 % 19 


» WNote.—It is indispensable to accuracy both in arithmetic and business, to have 
yhe common arithmetical tables distinctly and indelzbly fixed in the mind. Great 
eare should therefore be taken to prevent them from being recited mechanically, 
or from a knowledge of the regular increase of numbers. 


11. How many are 12 and 10? 22 and 10? 32 and 10? 42 
and10? 52 and10? 62 and 10? 72 and 10? 82 and 10? 92 
and 10? 

12. How many are 24 and 10? 86 and 10? 48 and 10? 53 
and 10? 67 and 10? 91and10? 86 and 10? 78.and 10? 69 
and 10? 97 and 102 

18. How many are 19 and 4? 29 and 4?.39 and 4? 79 and 
4? 59 and 4? 89 and 4? 99 and 4? 69 and 4? 49 and 4? 

14. How many are 17 and 8? 27 and 8? 47 and 8? 67 and 
8? 57 and 8? 97 and 8? 87 and 8? . 

15. How many are 16 and 7? 26 and 7? 56 and 7? 86 and 
7? 76 and 7?.96 and 7? 

16. How many are 14 and 6? 24 and 6? 84 and 6? 74 and 
6? 54 and 6? 64 and 6? 94 and 6? 


‘igh 
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17. Add 2 to itself, till the sum is a hundred. 

18. Add 8 to itself, till the sum is a hundred and two. 

19. Add 5 to itself, till the sum is a hundred and ten. 

20. Add 4 to itself, till the sum is a hundred and twelve. 

21. Add 10 to itself, till the sum is a hundred and twenty. 

22. A man bought a sheep for 3 dollars, a cow for 21 dol- 
lars, and a calf for 5 dollars: how much did he pay for the 
whole? 

23. A shopkeeper sold a dress to a ue for 15 dollars, a 
muff for 10 dollars, and a bonnet for 6 dollars: what was es 
amount of her bill? 

24. A drover bought 16 sheep of one farmer, 9 of another, 
10 of another, and 6 of another: how many sheep did be buy 
of all? 

25. Harry gave 31 cents for his arithmetic, 10 cents for a 
writing-book, 8 cents for a ruler, and 6 cents for a lead pencil: 
how many cents did he pay for all? 

26. What is the sum of 10 and 12 and 5 and 4? 

27. William bought a pair of boots for 26 shillings, and a 
cap for 9 shillings: how much did he pay for both ? 

28. Susan bought a comb for 17 cents, a purse for 8 cents, 
and a spool of cotton for 5 cents: how much did she pay 
for all? 

29. A farmer sold a ton of hay for 18 dollars, a cow for 10 
dollars, and a cord of wood for 8 dollars: how much did they 
all amount to? 

80. A merchant sold 15 barrels of flour to one man, 5 to 
another, and 7 to another: how many barrels of flour did he 
sell? 

31. In a certain school there are 60 boys and 30 girls: how 
many scholars does that school contain ? 


Analysis—60 is the same as 6 tens, and 30 the same as 8 
tens; now 6 tens and 3 tens are 9 tens, and 9 tens are 90. 
Therefore the school contains 90 scholars. 


82. A mechanic sold a wagon for 30 dollars, and a sleigh 
for 20 dollars: how much did he get for both ? 

883. 40 is how many tens? 60? 20? 3802 70? 802 50? 
90? 100? 

34. 7 tens and 2 tens are how many? 7 tens and 4 tens? 
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35. 6 tens are how many? 8 tens? 9 tens? 10 tens? 11 tens? 
12 tens? 18 tens? 14 tens? 15 tens? 16 tens? 17 tens? 18 
tens? 19 tens? 20 tens ? 

386. 8 tens and 3 tens are how many? 5 tens and 8 tens? 7 
tens and 8 tens? 6 tens and 9 tens? 9 tens ne 8 tens ? 10 tens 
and 6 tens? 

37. In a certain orchard there are 80 apple- tre6s; and 40 
peach-trees: how many trees does it contain ? 

88. A traveler rode 90 miles in the cars, and 60 miles in 
stages: how many miles did he travel ? 

39. A man gave 60 dollars for his horse, 30 dollars for his 
harness, and 20 dollars for his cart: how much did he pay 
for all? 

40. A man bought a horse for 98 dollars, and a wagon for 
65 dollars : how much did he give for both ? 


Analysis.—98 is composed of 9 tens and 8 units, and 65 is 
composed of 6 tens and 5 units. (Art. 7. Obs. 3.) 9 tens and 
6 tens are 15 tens, or 1 hundred and 5 tens; 8 units and 5 
units are 13 units, or 1 ten and 3 units; now 1 ten added to 5 
tens, makes 6 tens or 60, and 8 units are 63, which, added to 
the hundred, makes 168. He therefore paid 168 dollars. 

Oxzs. In adding large numbers mentally, it is more convenient and expeditions 
to begin with the highest order. 

41-45. How many are 68 and 25? 56 and 23 and 5? 88 and 
72 and 4 and 6? 72 and 25 and 10 and 2? 68 and 24 and 12 
and 10 and 7? 

46. Bought a pound of tea for 60 cents, an ounce of pepper 
for 8 cents, and a quart of molasses for 10 cents: what does 
my bill amount to? 

47. The price of a geography is 55 cents, and the price of a 
grammar is 42 cents: what is the cost of both ? 

48. Paid 7 dollars for a barrel of flour, 17 dollars for a ton 
of hay, and 30 dollars for a cow: what is the cost of all? 

49. In January there are 81 days, and in February 28 days: 
how many days are there in both months? - 

50. A man, having three sons, gave 50 dollars to the oldest, 
40 dollars to the second, and 80 dollars to the youngest: how 
many dollars did he give to the three ? 

2 
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EXERCISES FOR THE SLATE, 


Arr. 1%. In each of the preceding examples it will be ob- 
served, we have two or more numbers given, and from these it 
is required to find a single number, which is equal to the sev- 
eral given numbers wnited together. The operation by which 
this number is found, is called Addition. Hence, 


18, Apprrion és the process of uniting two or more numbers 
an one sum. 
The answer, or number obtained by addition, is called the 
sum, or amount. 
Oxs. When.all the numbers to be added are of the same kind, or denomination, 
as all books, all yards, &c., the operation is called Simple Addition. 
18, a. Stans. The relations of numbers, and the operations 
which are performed with them, are often denoted by certain 
characters, called signs. 


19. Zhe sign of addition is a perpendicular cross (+), called 
plus, and shows that the numbers between which it is placed, 
are to be added together. Thus, the expression 6+8, signi. 
fies that 6 is to be added to 8. It is read, “6 plus 8,” or “ 
added to 8.” 


WNote—The term Plus is a Latin word, originally signifying more. In Arith- 
metic, it means added to. 


20, The sign of equality is two horizontal lines (=), and 
shows that the numbers between which it is placed, are 
equal to each other. Thus, the expression 5+8=8, denotes 
that 5 added to 8 are equal to 8. It is read, “5 plus 3 
equal 8,” or “the sum of 5 plus 3 is equal to 8.” So 7+5=8 
+4=12. 

Read the following expressions: 8+4+1=8+5. 

17434+12=154+7410. 184+64248=7+5+12. 

254+6+4+17+4+8=264342420. 364945=244848+415. 
65+10+12+204+16+4+41+7=404+385+415417+425+439. 


QuesT.—18, What is addition? What is the answer called? Obs. When 
the numbers to be added are all of the same denomination, what is the opera- 
tion catled? 18, a, How are the relations of numbers and their operations 
sometimes denoted? 19. What is the sign of addition? What does it show? 
Noie. What is the meaning of the term plus? 20. What is the sign of equality? 
Whatdoesitshow 2 Uowisthe expression5+3=8,read? Bow, ?7415=844=19° 
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Case I.— When the sum of a column does not exceed 9. 


Arr. 21, Ex. 1. A man bought 486 pounds of tea, and 253 
pounds of coffee: how many pounds of both did he buy ? 


Suggestion.—Write the numbers un- Operation. 
der each other, wnits under wnits, tens 
under tens, &c., and draw a line beneath 
them, as in the margin. Then, begin- . 
ning at the right hand, proceed in the : : ee 

; ; ; cof. 
following manner: 3 units and 6 units 
are 9 units. Set the 9*in units’ place 
under the column added decause it denotes units. (Art. 8.) 
Next, 5 tens and 3 tens are 8 tens. Write the 8 in tens’ place, 
because tt denotes tens. Finally, 2 hundreds and 4 hundreds 
are 6 hundreds. Write the 6in hundreds’ place, because it de- 
notes hundreds. He therefore bought 689 pounds of both. 


hund 
tens 
units 


Ans. 6 8 9 pounds. 


22. In the solution above it is important to observe, that 
units are added to units, tens to tens, &c. Hence, universally, 


Figures of the same order must be added to each other. 


The reason is, that figures of different orders express units 
of different values ; consequently, if added together, the amount 
would neither be of one order nor another. (Art. 8.) Thus, 
3-units and 3 tens will neither make siz units, nor six tens, any 
more than 8 apples and 3 oranges will make 6 apples, or 6 
oranges. In like manner, it is plain that 5 tens and 4 hur- 
dreds will neither make 9 tens, nor 9 hundreds. 


Oxzs. The object of writing units under units, tens under tens, &c., is to pre- 
vent mistakes which might occur from adding different orders to each other, 


Solve the following examples in asimilar manvzer : 

2. A butcher purchased two droves of sheep, the first con- 
ining 486, and the second 243: how many sheep did both 
droves contain? Ans, 679 sheep. 

8. A man found two purses of money, one containing 425 
dollars, the, other 361 dollars: how many doliars did both 
purses contain ? 


QuestT.—21. Explain the solution of the first example from yourslate. 22. What 
orders of figures do you add together? Why not add figures of different orders 
to each other ? 
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4, A man bought two tracts of wild land, one containing 
8261 acres, and the other, 5428 acres: how many acres of land 
did he buy ? 


(5) (6.) (7) (8) 
045436 420261 38021040 730043000 
12321 931204 5630721 268900483 
cae Sila cca acs 
(9.) (10.) (11.) (12.) 
221 4912, 62022 82202810 
345 3120 5108 8060231 


422, 841 21640 617403 


Cass Il.— When the sum of a column exceeds 9. 


Ant. 23. Ex. 18. A man bequeathed 5876 dollars to his 
oldest child, 4629 dollars to the second, and the balance of his 
estate, which was 3548 dollars, to the youngest : what was the 
amount of his property ? 

Suggestion.—Having set down the numbers, and Operation. 
added the units’ column as before, we find the sum 5876 ~ 
is 23. Now 23 units are equal to 2 tens and 8 4629 . 
units, for every ten in a lower order makes one in 3548 
the next higher. (Art. 9.) We therefore set the 14053 a4 
8 or right hand figure under the units, and reserving the 2 ‘Or 
left hand figure, add it to the next column. Thus, 2 tens 
(which were reserved) added to 4 make 6 tens, and 2 are 8, 
and 7 are 16 tens, which are equal to 1 hundred and 5 tens. 
Set the 5 or right hand figure under the column added, and 
add the 1 or left hand figure to the next column as before. 
Now 1 hundred added. to 5 makes 6 hundreds, and 6 are 12, 
and 8 are 20 hundreds, which are equal to 2 thousands and 0 
hundreds. Set the 0 or right hand figure under the column 
added, and add the 2 to the next column. In like manner we 
find the sum of the thousands’ column is 14; and as this is the 
last column, we set down the whole sum. Ther efore the amount 
of his property was 14053 dollars. 


Qursr.—23. Describe the solution of the 13th example. 24, What is meant 
by carrying the tens? 


_ ~« 
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24. The process of reserving the tens or left hand figure, 
when the sum of a column exceeds 9, and adding it to the next 
column, is called carrying tens. 


25. When the sum of a column exceeds 9, the reason we set 
the units, or right hand figure under the column added, is de- 
sause it is the sume order as that column. 

The reason for carrying the tens or left-hand figure to the 
next column, is because tt is the same order as that column ; and 
figures of the same order must always be added to each other. 
(Art. 22.) 


26. The principle of carrying may perhaps be _xey¢ 
“better understood by the following illustration. 4699 
Take the last example, and set the sum of each - 3548 
column in a separate line; then adding these ~ 98 units, 
results together as they stand, units to units, 13 tens. 
tens to tens, &c., the amount is 14058 dollars, 19 hunds 


which is the same result as in the solution 1? thous, 
above. 140538 dolls. 


Now we have seen that ten of any lower order make one of 
the next higher, (Art. 9.) Hence, when the sum of a column 
exceeds 9, it must contain one or more units of the next higher 
wder. But it is manifest that these units of the next highey 
order which are denoted by the left hand figure, must be added 
to™he next colamn, that the amount of the several given num- 
bers may be expressed in the highest orders, and by a single 


2 


number, which is the object of the rule. (Arts. 17,18.) ~ 


Oxs. 1. The reason we carry one for every ten, instead of one for every eight, 
or twelve, or any other number, is because numbers increase in a ten-fold ratio. 
If they increased in an e7ght-fold ratio, weghould carry one for every eight; if in 
a tiwelve-fold ratio, we should carry one for every twelve; and universally, we 
must carry ove for that number which it takes of a lower order to make a unit 
of the next higher, z 

2, The reason for setting down the whole sum of the last or left hand column, 
is becanse there are no figures in the next order to which the left hand figure 
can be added. #*It is, in effect, carrying it to the next column. 

3.. The object of beginning to add at the right hand, is that we may carry the 
tens, 23 we proceed in the operation. The result will obviously be the same, 
whether we carry them as we proceed, or reserve them until afterwards, and then 
add them to their appropriate orders. The former method is the more conver 
nient and expeditious, and is theréfore adopted in practice. 
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29, From the preceding illustrations and principles, we 
derive the following 


GENERAL RULE FOR ‘ADDITION. 


I. Write the numbers to be added.one under another, so that 
units may stand under units, tens under tens, &e. 

Il. Beginning at the right hand, each column separately, 
and if the sum of a column does not exceed 9, write it under the 
rolumn added. But if the sum of a column exceeds 9, write the 
units figure under the column, and carry the tens to the next 
column. (Arts. 24, 25.) 

Ill. Proceed in this manner through all the orders, and jfinal- 
ty set down the whole sum of the last or left hand column. 

Proor.—Beginning at the top, add each column downward, 
and if the second result is the same as the Lesil the work is supe 
posed to be right. 


Oxzs. The reason for beginning at the top and adding downward, is that the 
figures may be taken in a different connection from that in which they were 
added before. ‘I'he order being reversed, the presumption is, that any mistake 
which may have been made in the operation, will thus be detected; for it can 
hardly be supposed that two mistakes exactly equal will occur. 


Note 1.—After the pupil understands the nature and reason of the several steps 
in the operation, it is advisable for him to learn to drop the intervening words, 
and pronounce, with rapidity, the results of adding the respective figares. Thus, 
instead of saying 6 units and 3 units are 9 units, and 4 units are 13 units, &c., »be 
should simply say, sx, nine, thirteen, twenty-one, &c. (See Ex. 68.) 

2. When two or more figures coming together make 10, as 7 and 3, or 2, 3, Be 
5, it accelerates the process to consider them 10, and add the sum at once. * 


15. Find the sum of 473 and 987, and prove the operation. 


(16.) (17,) (18,) (19.) 
AGT 67375 84056 405673 
6206 87649 5721 720021 
4391 6048 _ 41680 869115 
8569 45 168 505181 


Quest.—29, How do you write numbers for addition? When the sum of a 
column does not exceed 9, how do you proceed? When it exceeds 9, how? 25. 
Why set the units’ figure under the column added?) Why one tens to the 
next column? 26. Obs. Why carry 1 for every 10, instead of 1 for every 8, 12, or 
any other number? Why do you set down the whole sum of the last column? 
Does this differ from carrying? 22. Obs. Why place units under units, tens under 
tens, &c. 26, Obs. Why begin to add at the right hand or units’ column? 
How is addition proved? Obs, Why begin at the top and add downward ? 


“ 
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20. Find the sum of 256, 763, and 894. 

21. Find the sum of 8054, 5730, and 8056, 

22. Find the sum of 74502, 83000, and 62581. 

23. Find the sum of 68056, 81067, 680, and 200. 

24. Find the sum of 50563, 8276, 75009, 31, and 856. 
25. Find the sum of 65081, 2900, 35221, and 870. 


exams FOR PRAOTICE. 


1. A man bought a quantity of flour for 38 dollars, a ton of 
hay for 14 dollars, and a firkin of butter for 12 dollars. How 
much did he give for the whole? 

2. A grocer bought three lotsof honey; the first contained 
822 pounds, the second 215, and the third 429 pounds. How 
many pounds were there in all ? 

8. A man being asked his age, answered that it was double 
the united ages of his three grand-children, the oldest of whom 
was 18, the second 16, and the third 14 years old. What was 
his age? 

4. A man bought 5 hogsheads of molasses for 238 dollars, 
7 hogsheads for 463 dollars, and sold it all so as to gain 275 
dollars. How much did he sell it for ? 

5, A lady purchased materials for 3 dresses; for the first she 
paid 15 dollars, for the second, 19 dollars, and for the third, 27 
dollars, and a cloak for 48 dollars. How much did she pay for 
them all? 

6. A boy bought a cap for 22 shillings, a pair of gloves for 
6 shillings, a pair of boots for 36 shillings, and a vest for 42 
shillings. How much did he give for the whole ? ‘ 

7. A gentleman owns 3 houses; for the first he receives a 
rent of 150 dollars, for the second 175, and for the third 225 
dollars. What is the sum of all his rents ? 

8. A shopkeeper commenced business with 1530 dollars; 
the first year he gained 950 dollars, the second, 867 dollars. 
How much had he then? 

9. A man bought a horse for 87 dollars, a carriage for 275 
dollars, a harness for 68 dollars, and his barn cost as much as 
all the rest. How much did he give for the whole? 

10. What number of dollars are there in four purses; the 
first containing 825 dollars, the second 678, the third 784, and 
the fourth 596 dollars ? © 


* 
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11. A poor man having lost his house by fire, received the 
following donations: 425 dollars, 315 dollars, 510 dollars, 538 
dollars, and 876 dollars. How much did he receive in 
all? 

12. In a certain school there are three departments; the 
first contains 768 scholars, the second 511, and the third 614. 
How many scholars attend that school ? 

13. A merchant, on closing his business for the day,-found 
he had received 423 dollars from one customer, 657 from another, 
581 from another, and 205 from various.others. How much 
did he receive that day ? 

14. A laborer in pursuit of employment, walked 27 miles the 
first day, 20 the second, 32 the third, 35 the fourth, and 29 
the fifth day. How far had he then walked? 

15. A man, owning a large farm, gave to one of his sons 
112 acres, to another 123, to the third 147, and had 200 acres 
left. How large was his farm at first ? 

16. A man bought a cask of oil for 230 dollars, and sold it 
so as to treble his money. How much did he sell it for? 

17. A lad bought a geography for 50 cents, a grammar for 
75 cents, an arithmetic for 83 cents, and a slate for 30 cents. 
How much did he give for them all? 

18. A gentleman purchased carpets for 638 dollars, chairs for 
236 dollars, bureaus for 315 dollars, and tables for 212 dollars. 
What did his bill amount to? 

19. A merchant had 4 notes; one for 157 dollars, another 
for 368, another for 576, and another for 1687 dollars. What 
was the whole amount of his notes ? 

20. A gentleman bought a cloak for 56 dollars, a coat for 
25 dollars, a vest for 9 dollars, a hat for 7 dollars, and a ward- 
robe for 167 dollars. What did he give for the whole? 

21. A fashionable lady purchased a cashmere shawl for 469 
dollars, a watch for 237 dollars, a pocket handkerchief for 87 
dollars, and a bonnet for 58 dollars. What was the amount 
of her bill? 

22. A farmer had 875 sheep and 168 lambs in one pasture, 
in another 879 sheep and 197 lambs. How many sheep had - 
he? How many lambs? How many sheep and lambs to- 
gether ? 

23, Four men entered into partnership ; one furnished 2878 


* 
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dollars, another 1784 dollars, a third 1265 dollars, and the 
fourth 894 dollars. What was the amount of their stock? 

24. A man sold three house lots; for one he received 975 
dollars, for another 768 dollars, and for the third 586 dollars. 
What did the whole amount to? 

25. A gentleman purchased a store for 4500 dollars, and 
paid 75 dollars for repairs,and 150 dollars for having it en- 
larged: For how much must he sell it, in order to gain 175 
dollars ? 

26. A gentleman paid 375 dollars for one piece of cloth, 467 
dollars for another, 254 dollars for another, and 848 dollars for 
another. How much did he pay for all ? 

27. A certain orchard contains 256 apple-trees, 119 peach- 
trees, 83 plum-trees, and 45 cherry-trees. How many trees are 
there in the orchard? 

28. The distance from New York to Albany is 150 miles, 
from Albany to Utica 93 miles, from Utica to Rochester 158 
miles, and from Rochester to Buffalo 75 miles. How far is it 
from New York to Buffalo? 

29. A man being asked his age, said he was 17 years old 
when he left the academy, he spent 4 years in college, 3 years 
in a law school, practiced law 15 years, was a member of 
congress 18 years, and it was 16 years since he retired from 
business. How old was he? 

80. A shopkeeper having a note due, paid 184 dollars at one 
time, at another 268 dollars, at another 379 dollars, at another 
467 dollars, and there were 350 dollars still unpaid. , What was 
the amount of his note ? 

31. A gentleman owns a house and lot worth 10800 dollars, 
a store worth 5450 dollars, a house-lot worth 3700 dollars, and 
has 15000 dollars in personal property. What is the whole 
amount of his property ? 

82. A man left his estate to his wife, his three sons, aud two 
daughters; to his wife he gave 10350 dollars, to his sons 5450 
dollars apiece, and his daughters 3500 dollars apiece. How 
large was his estate ? 

83. A merchant, on looking over his accounts, found he 
owed one man 750 dollars, another 648, another 597, another 
486, another 379, and another 287 dollars, What was the 
amount of his debts? 

aes ° 
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$4. A man bought a sparof horses for 275 dollars, a carriage 
for 150 dollars, and a harness for 87 dollars. How much did 
he give for the whole? 

35. A man bought 268 bushels of wheat for 287 dollars, | 
187 bushels of corn for 98 dollars, and 156 bushels of oats for 
128 dollars. How many bushels of grain did he buy; and 
how much did he give for the whole ? 

86. A man wishing to stock his farm, paid 197 dollars for a 
span of horses, 86 dollars for a yoke of oxen, 175 dollars for 
cows, and 169 dollars for sheep. How much did he give for 
the whole? 

87. A butcher sold to one customer 157 pounds of meat, to 
another 159, to another 149, to another 97, and to another 68 
pounds. How much did he sell to all? 

88. A carpenter received 879 dollars for one job, for another 
786, for another 693, for another 587, for another 476, and for 
another 868 dollars. How much did he receive in all? 

39. A grocer bought 875 dollars worth of sugar, 287 dol- 
lars worth of molasses, 168 dollars worth of tea, 158 dollars 
worth of coffee, and 137 dollars worth of spices. What was 
the amount of his bill? 

40. A merchant bought calico to the amount of 568 dollars, 
silks to the amount of 479 dollars, and broadcloths to the 
amount of 784 dollars. He sold them so as to gain 184 dol- 
lars on the calico, 178 dollars on the silks, and 242 dollars on 
the broadcloths. How much did he sei’ them for; and what 
was the amount of his gains? 

41. A merchant pays 560 dollars a year for store rent, 886 
dollars to one clerk, 267 to another, and 369 dollars for various 
other expenses. What does it cost him a year to carry on his 
business ? 

42, A man receives 568 dollars rent for one store, 479 for 
another, and 276 for another. How much does he receive for 
them all? 

43, The distance from Boston to Springfield is 98 miles, from 
Springfield to Pittsfield is 583 miles, from Pittsfield to Albany 
is 49 miles, from Albany to Auburn is 173 miles, and from 
Auburn to Buffalo is 152 miles. How far is it from Boston to 
Buffalo ? 


44, A man bought a quantity of oil for 2649 dollars, and 


ee 
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candles for 1367 dollars; he aftertvards sold them o as to gain 
568 dollars on the oil, and 346 dollars on the candles. How 
much did he receive ee the whole? 

45. In 1840, the state of Maine contained 501798 Samabttaditas ; 
New Haimpehtr e, 284574; Vermont, 291948; Massackidssits, 
737699; Connecticut, 309978 ; : and Rhode ‘Island, 108830. 
What was the population of New England? 

46. In 1840, the state of New York contained 2428921 in- 
habitants; New Jersey, 873306; Pennsylvania, 1724033 ; and 
Delaware, 78085. What was the population of the Middle 
States ? 

47. In 1840, the state of Maryland contained 470019 inhabi- 
tants ; Virginia: 1239797; North Carolina, 753419; South 
Carolina. 594898 ; Georgia, 6913892; Alabama, 590756 ; Mis- 
sissippi, 375651; and Louisiana, 852411. What was the popu- 
lation of the Southern States ? 

48. In 1840, the state of Tennessee contained 829210 inhabi- 
tants ; Kentucky, 779828; Ohio, 1519467; Michigan, 212267; 
Indiana, 685866 ; Illinois, 476183 ; Missouri, 383702; and Ar- 
kansas, 97574. What was the population of the Western States? 

49. In 1840, the territory of Florida contained 54477 in- 
habitants; Wisconsin, 30945; Iowa, 48112; and the District 
of Columbia, 43712 ; on board vessels of war, 6100. What was 
the population of the Territories and naval service of the United 
States ? 

50. What was the whole population of the United States in 
1840 ? 

51. What is the sum of four thousand and twenty-three; 
twenty-five thousand two hundred and one; two thousand 
and seven ? 

52. What is the sum of sixty thousand and two hundred; 
ten thousand and six; four hundred and ten; twenty-six 
thousand and seventeen ? 

58. What is the sum of six hundred and one thousand and 
seven ; fifty thousand and two hundred; four hundred thou- 
sand and twenty-five; one thousand and one? 

54. What is the sum of two millions, two thousand and 
twenty; thirty thousand and eighty; four hundred and five 
thousand and two hundred ; sixty millions, sixty thousand and 

sixty? 
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55. What isthe sum of fite billions, ten millions and forty- 
five; eight millions, eight thousand and eight; two billions, 
four hundred and thirty millions, two hundred thousand and 
four hundred ? 

56. A man paid 2248 dollars fora house, 825 dollars for a 
barn, and for his farm as much as for his house and barn to- 
gether: how much did he pay for his farm; and how much 
for all? — 

57. A man having 7 children gave a farm to each worth 
2378 dollars: what was the value of all their farms? 

58. A man bequeathed 6275 dollars apiece to his three chil- 
dren, and to his wife the balance of his property, which was 
equal to the amount he gave all his children: what was the 
value of his estate? 

59. Sir Isaac Newton was born in the year 1642, and died 
in his eighty- fifth year: in what year did he die? 

60. Four men, A, B, C, and D, built a school-house ; A gave 
1500 dollars, B 1750 dollars, C 1975, and D gave the land, 
which was worth as much as A and B gave: what was tiie 
whole cost of the house ? 

61. The world was created 4004 years before the Christian 
era: how many years from the creation to the present time ? 

62. Ina common year, one month contains 28 days, four 
contain 30 days each, and seven 31 days each: how many days 
are there in acommon year? 

68. Ifa man lays up 26 dollars a month, how much will he 
lay up in a year? 

64. How many strokes does a common .clock strike in 24 
hours ? 

65. If aperson receives a present of 2345 dollars every birth- 
day, how much will he have received when he is 21 years old? 

66. In 1850, the population of the Eastern or New England 
States was 2,727,397; of the Middle States 5,990,270; of the 
Southern States 6,689,985; of the Western States 7,757,065 ; 
and of the Territories 92,255: what was the whole population 
of the United States in 1850? 

67. America contains 62,500,000 inhabitants ; Europe con- 
tains 260,250,000; Asia contains 450,000,000; Africa contains 
57,000,000, and Oceanica contains 20,250,000, What is the 
whole population of the world? 
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(69.) (70.) # (71) (72.) 


9548 3456 82789 53469 
8432 7890 43673 74578. 
7341 1764 54785 63689 
6532 2653 63692 54578 
7683 3764 78901 43689 
8204 4675 93689 84578 
94388 - 6586 72543 45683 
5784 5697 62028 96798 
4632 7488 73456 83540 
6213 8590 32543 91302 
5462 9608 36721 13467 
2571 1589 82109 52369 
3062 2697 76542 45468 
7856 4576 63897 34382 
8345 3465 56432 27563 
3251 2354 10973 28824 
6479 1243 . 58864 32536 
5037 . 8765 388762 71839 3 ‘ 
4659 = 6789. 34687 64587 
(74.) (75.) (76.) 
543219 25305 361805 
087654 9021 48689 
321234 430268 437 
567890 423 1235007 © 
987654 16587 600438 9 
321023 307379 6470 
456789 79486... 8407208 
827546 6807Gk= 45729 
324832 STL 7085 
569754 576600 837282 
321506 80579 7641 
783762 743261 3146708 
458532 97045 834123 
. 887658 268 61520 
433683 84386 5704306 
594832 467578 600051 
). TORR at 29183 1638 
653428 870 268 
847259 629324 8569765 
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SECTION III. 
SUBTRACTION. 


MENTAL EXEROISES. 


Arr. 50. Ex. 1. Henry having 7 peaches, gave 4 of them to 
his sister: how many had he left? 


Solution.—4 peaches taken from 7 peaches, leave 3 peaches. 
Therefore, if Henry had 7 peaches, and should give away 4 of 
them, he would have 8 left. 


SUBTRACTION TABLE. 


2 from 3 from | 4 from | 5 from | 6 from | 7 from | 8 from | 9 from 
Zleaves 0 3 lea. 0| 4 lea. 0] 5 lea. 0} G lea. 0) 7 lea. 0} Blea. 0} 9 lea. 0 
3 1 ei es SE ai Yh RCL A (AS Pa a ese «CS eS ts HTS) et ey | 
5 ECON TO) 8 air oe a SR aks de Ca | Ba Or a ee eH Dae ee Te eel a 
Ent dame a ete ss SP ale Coie | ts Gam eae cre 1 GS eee FP oO Meas ft Bas tits bo Jae Oe 
ies Ate: «| MRS? ami i” ia 8 Meee Dee | ee, ae” 8 aa a 9 fs Se ater 

Fie RC RA ES iQ 8 RN IQs SY SNL =: CoS eee 1h neat Oye eencene sy 
Ss 8% GD << G10.“ 6h Gil © Gy Res. Gidg @- Giie. 46 og 

SIS EERE FPS SEATS ES aS SO Eee! SGA RE Ue OEE my 
Wie She SBS 6 B93 se) Bld BGS. 8116. SORE ES 
Po ES SIE OUTS Sa IS ONG SS Ghah =e OUR ees IG 
12--& -1O}I3 . Wild “ 1O}NS © 10)16 “ TOIT “LOS * LOlIo ~ 10 


Oss. This Table is the reverse of Addition Table, Hence, if the pupil has 
thoroughly learned that, it will cost him but little time or trouble to learn this. 
(Seo observations under Addition Table.) 


11. 4 from 7 leaves how many? 4 ome 9? 4 from 12? 4 
from 8? 4 from 11? 4 from 13? 

12, 6 from 8 leaves how many? 6 from 10? 6 from 13? 6 
from 11? 6 from 15? 6 from 12? 6 from 16? 

13. 7 from 9 leaves how many? 7 from 11? 7 from 14? 7 
from 15?.7 from 16?.7 from 18? 7 from 17? 

14. 8 from 11? 8 from 138? 8 from 16? 8 from ae 8 from 
15? 8 from 2% 8 from 14? 8 from 18? 

15. 9 from-12?9 from 14? 9 from 11? 9 from 13? 9 from 
17? 9 from 152 9 from 18? 9 from 19? 
* 16, 2 from 4 leaves how many? 2 from 14? -2 from 24? 2 
from 842 2 from’ 44? 2 from 54? 2 from 64% 2 from ap Dy} 
from 84? 2 from 94? 
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17. 3 from 6? 8 from 16? 8 from 26? 8 from 36? 8 from 
46% 3 from 56? 3 from 66? 3 from 76? 3 from 86? 8 from 96? 
18. 4 from 9? 4 from 29? 4 from 392 4 from 49? 4 from 
59? 4 from 69? 4 from 79? 4 from 89? 4 from 99? ; 

19. 6 from 15? 6 from 25? 6 from 35? 6 from 45? 6 from 
50? 6 from 65? 6 from 75? 6 from 95 ? \ 

20. 8 from 14? 8 from 24? 8 from 84? 8 from 44? 8 from 
54% 8 from 64? 8 from 74? 8 from 84? 8 from 94? 

21. A gentleman bought a coat for 15 dollars, and a hat. for 
6 dollars: how much more did his coat cost than his hat ? 

22. A farmer having sold 6 cords of wood for 18 dollars, took 
a barrel of flour at 6 dollars towards his pay, and the rest in 
cash: how much money did he receive? 

23. A lady bought a shawl for 15 dollars, and handed the 
shopkeeper a 20 dollar bill: how much change ought she to 
receive back ? 

24. A man having 25 watermelons in his garden, some 
wicked boys stole 9 of them: how many had he left? 

25. James is 14 years old, and his sister is 19: what is the 
difference in their ages ? 

26. A merchant had a piece of calico which contained 38 
yards ; on measuring the remnant he finds he has but 7 yards 
left: how many yards has he sold ? 

27. A hogshead of cider contains 68 gallons: after drawing 
out 9 gallons, how many will be left? 

28. Henry had 48 silver dollars, and gave 9 to the orphan 
asylum: how many dollars did he have left ? 

29. A man bought a piece of cloth containing 39 yards, and 
sold 6 yards of it: how many yards had he left ? 

30. George gave 75 cents for a pair of skates, and sold them 
for 9 cents less than he gave: how much did he get for his 
skates ? 

81. William had 67 cents; he spent 5 for chestnuts and 2 
for apples: how many cents had he left ? 

32. A man sold a load of wood for 18 shillings; he laid out 
4 shillings for tea and 6 for sugar: how many shillings had he 
to carry home ? 

33. Sarah having 85 cents, gave 10 cents to the Sabbath 
“School -Society, 8 to the Bible Society, and spent 6 for candy: 

how many cents had she left? , 
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84. If I pay 27 dollars for a cow and sell it for 18 dollars, 
how much do I lose by the bargain ? 

85. Richard had 45 marbles; he lost 7 and gave away 5: 
how many had he left? 

86. A man having 56 dollars in his pocket, bought a hat for 
5 dollars, a coat for 10, and a pair of boots for 4: how much 
money had he left ? 

87. If lowed a merchant 50 dollars and should pay him 20 
dollars, how many dollars should J then owe him? 


Suggestion.—It is advisable for beginners to analyze the 
numbers in this question, as in Ex. 31, p. 24, and then take 2 
tens from 5 tens. 


88. A farmer having 80 sheep, sold all but 30: how many 
did he sell? 

89, A man having 90 acres of land, gave 50 acres to his son: 
how many acres had he left? 

40. George having 70 cents, spent 80: how many had he 
left ? 

41. In a certain orchard there are 100 trees; 60 of them are 
apple-trees, and the rest are peach-trees: how many peach- 
trees are there? 

42. A grocer bought 150 eggs, and afterwards found that 20 
of them were broken: how many sound ones were there? 

43. In the Centre School there are 150 scholars, 60 of whom 
are girls: how many boys are there? 

44. A man bought a horse for 90 dollars, and sold it imme- 
diately for 130 dollars: how much did he make by his bar- 
gain? 

45, A man owing me 200 dollars, turned me out a horse 
worth 80 dollars, and is to pay the balance in cash: how much 
money must he pay me? ‘ 

46. A boy going to market with 80 cents, bought 20 cents 
worth of cheese, and 80 cents worth of butter: how much 
change had he left? 

47-49. 35 from 42 leaves how many? 63 from 75? 26 from 
40? 85 from 45? 65 from 85? 82 from 94? 

50. 8 from 17 leaves how many? 13 from 262 6 from 25 ? 
8 from 94? 5 from 68? 17 from 34? 7 from 48? 6 from 72? 
9 from 75? 7 from 862 


* 
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EXERCISES FOR THE SLATE. 


Art. 81, Each of the foregoing examples in this section 
contains two numbers, and the object is to find the difference 
between them. The operation by which these and all similar 
examples are solved, is called Subtraction. Hence, 


32. Susrracrion és the process of finding the difference be- 
tween two numbers. 
The answer, or number obtained by subtraction, is called the 


difference or remainder. 

Oss. 1. The number to be subtracted is often called the subtrahend, and the 
number from which it is subtracted, the minuend. These terms, however, are 
calculated to embarrass, rather than assist the learner, and are properly falling 
into disuse. 

2. Subtraction, it will be perceived, is the reverse of addition. Addition 
unites two or more numbers into one single number ; subtraction, on the otker 
hand, separates a number into two parts. 

3. When the given numbers are of the same kind, or denomination, the opera- 
tion is called Simple Subtraction. (Art. 18. Obs.) 


ba, Lhe sign of subtraction is a horizontal line (—), called 


minus, and shows that the number placed after it, is to be 


subtracted from the one before it. Thus,the expression 8—5, 
signifies that 5 is to be subtracted from 8; and is read, “8 
minus 5,” or * 6 iess 5.” 

Note.—The term minus, is a Latin word which signifies less. 

Case I.— When each figure in the lower number is smaller 
than the figure above it. 

Arr. 34, Ex. 1. A man gave 475 dollars for a span of horses, 
and 852 dollars for a carriage: how much more did he pay for 
his horses than for his carriage? 

Suggestion.— Write the less number under Operation. 
the greater, units under units, tens under 475 Horses 
tens, &c., and draw a line beneath them as 3 5 9 Carriage. 
inthemargin. Then, beginning at theright 793 Rem. 
hand, proceed thus: 2 units from 5 units 


QuestT.—32. What is subtraction? What is the answer called? Obs. What 
is the number to bo subtracted sometimes called? That from which it is sub- 
tracted? Of what is subtraction the reverse? When the given numbers are 
of the same denomination, what is the operation called? 33. What is the sign 
of subtraction? What does it show? Howis the expression 8—5 read? Vote 
What is the meaning ofthe term minus? 34. Explain the solution of the first 


example from your slate. 


@ 


xs 
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leave 8 units; write the 3 in units’ place, under the figure sub- 
tracted, because zt denotes units. Next,5 tens from 7 tens leave 
2 tens ; set the 2 in tens’ place, because t¢ denotes tens. Finally, 
8 hundreds from 4 hundreds leave 1 hundred; write the 1 in 
hundreds’ place, because it denotes hundreds. Ue therefore 
paid 128 dollars more for his horses, than for his carriage. 


34, a. It is important to observe in the preceding solution, 
that units are subtracted from units, tens from bai &c. Hence, 
universally, 

Figures of the same order only, can be sibel Srom each 
other. 

The reason of this is, that figures of different orders express 
units of different values ; consequently, if a figure of one order 
is taken from a figure of a different order, the remainder will 
neither be one order nor the other. (Art. 22.) Thus, 2 units 
from 7 tens will neither leave 5 wits nor 5 tens, any more than 
2 cents from 7 dimes will leave 5 cents, or 5 dimes. 


Oxs. The Zess number is written under the greater, simply for convenience in 
subtracting ; and wnits are placed under units, tens under tens, &c., to avoid 
mistakes which might occur from taking dzfferent orders from each other. 


Solve the following examples in a similar way. 


2. A merchant bought 268 barrels of flour; and on exami- 
nation, found that only 123 barrels were fit for use: how 
many were damaged ? Ans. 145 barrels. 

8. A traveler having 576 dollars, was robbed of 844 dollars: 
how many dollars had he left ? 

4, What is the difference between 648 and 235? 


6.) (6.) (7.) (8.) 
From 876 dolls. 759 feet 4567 pounds 8648 quarts 
Take 528 dolls. 9841 feet. 1285 pounds. 5412 quarts. 


(9.) (10.) (11.) » (2) 

From 68476 765274 563181 8286782 

Take 36124 152140 82040 ~~ 185011 
> 7 ee 


Quest.—34. a. What orders of figures do you subtract from. ‘each other ? 
Why not subtract figures of different orders from each other? = 


a: 
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Case Il.— When a figure in the lower number is larger than 
that above tt. 


33. In the preceding examples, each figure in the lower 
number is smailer than the figure above it, But it often hap- 
pens that a figure in the lower number is larger than that 
above it, and consequently cannot be taken from it. 

18. What is the difference between 9042 and 5337 ? 


Suggestion.—Having written the less number aber dte 
j : eration. 

under the greater, begin at the right hand as be- 9042 
fore. Now, as we cannot take 7 units from 2 5997 
units, we add 10 units to the 2, which make 12 3595 Ang 
units: then 7 from 12 leaves 5. To counter- 
balance the 10 wnits added to the upper number, we add 1 
ten to the next figure in the lower number, before we sub- 
tract. Thus, 1 ten and 3 tens are 4 tens, and 4 from 4 leaves 
0. Again, 8 hundreds cannot be taken from 0 hundreds; we 
therefore add 10 hundreds to the 0, and it becomes 10 hun- 
dreds: then 8 from 10 leaves 2. Finally, to counterbalance 
the 10 hundreds added to the upper number, we add 1 thou- 
sand to the 5 thousands, which makes 6 thousands. Now 6 
from 9 leaves 3. The answer, therefore, is 3205. 


Oss. Instead of actually adding 10 to the upper figure, and then taking the 
lower figure from this sum, it is often more convenient to subtract the lower 
figure from 10, and to the remainder, add the upper figure. Thus, in the ex- 
ample above, we may simply say, 7 from 10 leaves 3, and 2 are 5, &c. 


36. The process of adding 10 to the upper figure, when it is 
less than the figure below it, is called borrowing ten, 


N.B. When we borrow 10, we must be careful to add 1 to 
the next figure in the lower number. The object of this is, to 
counterbalance the 10 added to the upper number. 

Oss. 1. This method of borrowing depends on the self-evident principle, that 
if any two numbers are equally increased, their difference will not be altered. 
That the two given numbers are equally increased by this process, is evident 
from the fact that the 1 added to the lower number, is the next higher order 
than the 10 added to the upper number, and is therefore equal to it. (Art. 8.) 
2. The reason we borrow 10, instead of 8, 12, or any other number, is because 
numbers increase in a tenfold ratio. (Art. 9.) If they increased in an eightfold 
ratio, we should borrow 8: if in a éwelvefold ratio, we should borrow 12, and 
universally, we borrow as many as it takes of a Zower order to make one of the 
next higher. 5 
te 
QurstT.—35. Explain the solution of the thirteenth example, 
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3. The reason we begin to subtract at the right hand, is because when we have 
occasion to borrow, it is necessary to pay before the next figure is subtracted. 


(15.) (16.) (17.) (18.) 
From 574 78562 645630 . 70430256 


Take 326 24380 520723 4326107 


SECOND METHOD OF BORROWING. 
37. Required to find the difference between 75 and 48 ? 


Analytic Solution.—Since 8 units Operation. 
cannot be taken from 5 units, we 75=6 tens (60)+15 units. 
must borrow 10. Now, taking 1 48=4 tens (40)+ 8 units. 
ten from 7 tens, and uniting it with Rem.2 tens (20)+ 7, or 27. 
the 5 units, the upper number be- 
comes 6 tens or 60 plus 15 units. Again, separating the lower 
number into the units and tens of which it is composed, it be- 
comes 4 tens or 40 plus 8 units. Now 8 units from 15 units 
leave 7 units. Next, since the 7 tens have lent 1 ten there are 
but 6 tens left, and 4 tens from 6 tens leave 2 tens. The re- 
mainder is 2 tens (20)+7 units, or 27. That is, 


38. When a figure in the lower number is larger than that 
above it; take a wnt from the next higher order in the upper 
number, and add it to the upper figure; then subtracting the 
lower figure from this sum, diminish the next upper figure by 
1, and proceed as before. 

Oss, This method of borrowing does not affect the difference between the two 
-numbers. This is manifest from the fact that it does not change the value of the 
upper number, but simply transposes a part of one of its orders to another, 
which can no more increase or diminish it, than it can increase or diminish the 


amount of money a man has, if he takes a part from one pocket and puts it into 
another. ; 


19. A man having 6042 acres of land, sold 2364 acres: how 
many acres did he have left ? Ans, 3678. 

20. From 8796 subtract 2675. : 

21. From 6210896 subtract 8456809. 

22. From 1000000 subtract 67583. 

23. From 7834501 subtract 1000000. 

24. From 68486907 subtract 59476012. 

25. From 8006754281 subtract 7975663417. 
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40. From the preceding illustrations and principles, we 
derive the following 


GENERAL RULE FOR SUBTRACTION, 

I. Writedhe less number under the greater, so that units may 
stand under units, tens under tens, &e. 

Il. Beginning at the right hand, subtract each figure in the 
lower number from the figure above it, and set the remainder 
under the figure subtracted. (Art. 34.) 

Oi. When « figure in the lower number is larger than that 
above tt, add 10 to the upper Jigure ; then subtract as before, and 
add 1 to the next figure in the lower number. (Arts: 85, 86.) 

Proor.—Add the remainder to the smaller number ; and if 
the sum is equal to the larger number, the work is right. 

Ozs. This method of proof depends upon the obvious principle, that if the 


difference between two numbers be added to the dess, the swm must be equal 
to the greater. 


Note.—As soon as the learner becomes familiar with the process of subtrac- 
tion, he should drop the intervening words as in addition, and simply pronounce 
the results. Thus, in the ninth example, instead of saying 4 from 6 leaves 2: 
and 2 from 7 leaves 5, &c., he should say two, five, three, &c., setting down each 
result while pronouncing it. 

EXAMPLES FOR PRAOTICE. 

1. A man bought apiece of cloth containing 237 yards, and 
sold 124 yards of it. How much had he left? 

2. A merchant had on hand a quantity of flour, for which 
he asked 245 dollars; but for ready money he made a deduc- 
tion of 24 dollars. How much did he receive for his flour ? 

8. In a certain academy there were 357 scholars, 168 of 
whom were young ladies. How many gentlemen were there ? 

4, A farmer raised 4879 bushels of wheat, and sold 3876 
bushels. How much had he left ? 


Qurstr.—40. How do youwrite numbers for subtraction? How proceed when 
_each figure in the lower number is smaller than that above it? How, whena 
figure in the lower line is larger than that above it? 36. What is meant by bor- 
rowing ten? When you borrow 10, why do you add 1 to the next figure in the 
lower number? Obs. Upon what principle does this method of borrowing de- 
pend? Howdoesit appear that the two numbers are equally increased ?. Why do 
you borrow 10 instead of 8, 12, or any other number? 38. What is the second 
method of borrowing? Ols. How does it appear that this method does not 
_ affect the difference between the two given numbers? 34, Obs. Why write the 
less number under the greater? Why place units under units, tens under teng, 
&c.? 36. Obs. Why begin to subtract at the right hand ? 
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5. A man purchased a farm for 4687 dollars, but was obliged 
to sell it for 896 dollars less than he gave for it. Hey. much 
did he sell it for? : 

6. A merchant bought 2268 dollars worth of eae which, 
in consequence of getting damaged, he sold for 848 dollars Tess 
than cost. How much did he sell them for? ~ 

7. A merchant sold a lot of silks for 561 dollars, which was 
179 dollars more than the cost. How much did they cost? 

8. A man bought an estate for 8796 dollars, and sold it again 
for 9875 dollars. How much did he gain by his bargain ? 

9. A farmer raised 1889 bushels of wheat one year, and 1763 
the next. How much more did he raise the second gat than 
the first ? 

10. A man bought a house and lot for 5687 dollars. The 
house was worth 3698 dollars: how much was the lot worth ? 

11. Suppose a man’s income is 8268 dollars a year, and his 
expenses are 2789 dollars. How much can he save in a year ? 

12. The United States declared their independence in 1776: 
how many years is it since? 

18. Two brothers commenced business at the same time; 
one gained 8678 dollars in five years, the other gained 2387 
dollars. How much more did one gain than the other? 

14, The distance from Boston to Springfield is 98 miles, and 
from Boston to Pittsfield it is 151 miles. How far is it from 
Springfield to Pittsfield ? 

15. From New York to Utica it is 248 miles, from New York 
to Albany 150 miles. How far is it from Albany to Utica? 

16. America was discovered by Columbus in 1492: how 
many years is it since? 

17. Dr. Franklin died in 1790, and was 84 years old when’ 
he died: in what year was he born? 

18. General Washington was born in 1782, Bad Loe in 

* 1799: how old was he when he died? 

19. The first settlement in New England was made at Plym- 
outh, in the year 1620: how many years is it since? 

20. Aship having a cargo valued at 100000 dollars, was 
overtaken by a storm, and 27680 dollars worth of goods were 
thrown overboard. How much of the cargo was saved? 
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21. The population of Massachusetts in 1840, was 787699, 
and that of Connecticut was 309978. How many more in- 
habitants were there in Massachusetts than in Connecticut? 

22. In 1840, the population of Massachusetts was 737699, 
and in 1820 it was 528287. How much did the population 
increase during this period ? 

23. In 1840, the population of the state of New York was 
2428921, and in 1820 it was 1872812. How much did the 
population increase during that period ? 

24, In 1840, the population of the New England States was 
2234822, and that of the State of New York was 2428921. 
How many more inhabitants were there in the State of New 
York than in New England ? 

25. In 1800, the population of the United States was 5305925, 
and in 1840 it was 17069458. How much did it inerease in 
forty years? 

26. A farmer having 389 acres of land, sold to one man 126 
acres, and to another 163. How many acres had he left? 

27, A gentleman having 1768 dollars deposited in the bank, 
gave a check for 175 dollars to one man, to another for 238 
dollars, and to another for 369 dollars. How much remained 
on deposit ? 

28. A man bought a horse for 87 dollars, a carriage for 75 
dollars, and a harness for 16 dollars, and sold them all together 
for 200 dollars. How much did he gain by the bargain ? 

29. A man bought a quantity of sugar for 25 dollars, a quan- 
tity of molasses for 27 dollars, and a quantity of raisins for 29 
dollars, for which he paid a hundred dollar bill. How much 
change ought he to receive back ? 

80. An orchard contained 120 apple-trees, 47 peach-trees, 
and 28 pear-trees. Of the apple-trees 26 were cut down for a 
railroad to pass through, 18 of the peach-trees died, and 5 of 
the pear-trees were blown down. How many trees were left 
in the orchard ? 

81. A gentleman had 2700 dollars which he wished to dis- 
tribute among his three sons. To the eldest he gave 825 dol- 
~ Jars; to the second 786 dollars, and the remainder to the young- 
est. How much did the youngest son receive ? 


x 
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82. A man owing 5648 dollars, paid at one time 5386 dollars, 
at another 878 dollars, and at another 896 dollars. How much 
did he then owe? 

83. A man having 7689 dollars, invested 689 dollars in rail- 
road stock, 500 dollars in a woolen factory, and 1250 dollars 
in bank stock. How much had he left? : 

34, A man bought a quantity of oil for 1763 dollars, and a 
lot of candles for 598 dollars. He afterwards sold them both 
for 2684 dollars. How much did he gain by the bargain ? 

35. A man owning 8789 acres of land, gave to one son 869 
acres, and to another 987 acres. Hew much had he left? 

36. A ship of war sailing with 650 men, lost in one battle 29 
men, in another 87, and by sickness 19 more. How many 
were still living ? 

37. A merchant owes one man 2684 dollars, another 1786 
dollars, another 987 dollars. The whole amount of his prop- 
erty is 4684 dollars. How much more does he owe than he is 
worth ? 

38. A man bought three farms: for the first he gave 4678 
dollars, for the second 5674 dollars, and for the third 9287 dol- 
lars. He sold them all for 37687 dollars. How much did he 
gain by the bargain? 

89. A man bought 86 dollars worth of wheat, 48 dollars 
worth of butter, and a fine horse worth 148 dollars. He gaye 
his note for 128 dollars, and paid the rest in cash. How much 
money did he pay ? 

40. A gentleman left a fortune of 18864 dollars, to be divided 
between his two sons and one daughter; to one son he gave 
6389 dollars, to the other 6984 dollars. How much did the 
daughter receive ? 

41. A man owing 8648 dollars, paid at one time 486, at 
another 684, at another 729 dollars. How much did he still 
owe ? 

42. Suppose a man gains by one speculation 867 dollars, by 
another 687; another time he gains 563 dollars, and then loses 
479; still another time he gains 485 dollars, and loses 878. 
How much more has he gained than lost? 

43. Aman borrowed of a friend 684 dollars at one time, 786 


at another, 874 at another, and 976 at another. Hehas paid 


568 dollars. How much does he still owe? 


Arr. 40.] SUBTRACTION. : 49 


44, If a man’s income is 4586 dollars a year, and he spends 
384 dollars for clothing, 568 for house rent, 784 for provisions, 
568 for servants, and 369 dollars for traveling, how much will 
he have left at the end of the year? 

45. A merchant bought a quantity of sugar for 8978 dollars, 
paid 3874 dollars freight, and then sold it for 9684 dollars. 
How much did he gain by the trade? 

46. A merchant had in his storehouse 6384 bushels of wheat, 
8752 bushels of corn, 4564 bushels of oats, and 1384 bushels 
of rye: it was broken open and 3564 bushels of grain taken 
out. How many bushels remained ? 

47. A man bought a quantity of beef for 5493 dollars, a quan- 
tity of coffee for 261 dollars, and a quantity of sugar for 157 
dollars; in exchange he gave 3687 dollars worth of flour, 568 
dollars worth of oats, and 165 dollars worth of potatoes. How 
much did he then owe? ° 

48, A gentleman has real estate valued at 3879 dollars, and 
personal property amounting to 9857 dollars. He owes one 
man 1350 dollars, and another 2687 dollars. How much 
would he have left if he should pay his debts? 

49. Aman having property worth 30000 dollars, Jost a store 
by fire worth 5000 dollars, and goods to the amount of 8578 
dollars. How much had he left ? 

50. A man died leaving an estate of 175000 dollars. He 
gave to his wife 25000 dollars, to his three sons 32000 apiece, 
to his two daughters, 23000 dollars each, and the rest he gave 
to a literary institution. How much did the institution re-. 
ceive? ; 

51. From twenty-five thousand and twenty-five, take 28 
hundred. we 

52. From 16 millions, 16 thousand and 16, take 16 hundred. 

58. What is the difference between 185 billions, and 185 
millions ? 

_54¢ How many times can 568 be subtracted from 2815 be- 
fore the latter will be exhausted ? 
z 55. What number must be added to 3645 to make it 630712? 
. 56. Washington was born in 1732, and the independence of 
tke United States was declared in 177 6: how old was Wash- 
os at the time of the Declaration ? 
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57. How many years from the Declaration of Independence 
to 18538? 

58. If you subtract 681 seven times from 4965, what will 
be the last remainder ? 

59. The Pilgrim Fathers landed at Plymouth in 1620: Hox 
many years to the present time ? 

60. How many years since the discovery of donetica, which 
was in 1492? 

61. A man bought a house for 1400 dollars, and agreed to 
pay 175 dollars at the end of each year: how many years will 
it take him to pay for it? 

62. What number must be“added to 836 to make 2323? 

63. What number increased by 1181, will be 8576 ? 

64, What number taken from 2791, will leave 1648 ? 

65. What number taken from 4827, will leave 2491 ? 

66. What is the difference between 265 +423—117 + 236, and 
165+361—97 ? 

67, What is the difference between 576— 208 +1645 — 321, 

‘and 408 —256-+-814—195 ? 
68. The difference of two numbers is 1287, and the greater 


aes is ase what is the less number ? 


69. The greater of two numbers is 3107, and the pup sce 


ie you; © ade E Nave as 1 
How many sheep had B and OF 
ane te The sum of 3° pes is 


Art, 41.) “MULMPLICATION. . : 51 


- 


x 


rat aes Ty. 


MENTAL EXEROISES. 


ta 


Arr. 41, Ex. 1. What will 8 pencils cost, at 4 cents apiece? 


Analysis.—Since 1 pencil costs 4 cents, 3 pencils will cost 
8 times 4cents; and 3 times 4 cents are 12 cents. Therefore 
3 pencils, at 4 cents apiece, will cost 12 cents. 


MULTIPLICATION TABLE, 


- Se 
2times | 8 times | 4 times | 5 times | 6 times | 7 times |_ 
1 are 2} 1 are 3| 1 are 4; 1 are 5| 1 are 6) 1 are 7} 


“ 


HOW oTIR are ts 
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cipher to the figure that is to be multiplied. Thus, 10 times 2 are 20; 10 times 
3 are 305 10 times 4 are 40, &c. 

2. The results of multiplying by 5, terminate in 5 and 0, alternately. Thus, 5 
times 1 are 5; 5 times 2 are 10; 5 times 3 are 15, &c. 

3. The first nine results of multiplying by 11 are formed by repeating the fig- 
ure to be multiplied. Thus, 11 times 2 are 22; 11 times 3 are 33, &c. 

4, In the successive results of multiplying by 9, the right hand figure regularly 
decreases by 1, and the left hand figure regularly increases by 1. Thus, 9 times 
2 are 18; 9times 3 are 27; 9 times 4 are 36, &c. 


13. At 2 dollars a cord, what will 12 cords of wood cost? 
10 cords? 9 cords? 8 cords? 7 cords? 6 cords? 5 cords? 

14, In one yard there are 3 feet : how many feet in 12 yards ? 
in 11 yards? 10 yards? 9 yards? 8 yards? 7 yards? 

15. In 1 gallon there are 4 quarts: how many quarts in 12 
gallons? In 11 gallons? 10 gallons? 9 gallons? 8 gallons? 

16. If you buy 5 marbles for a cent, how many can you buy 
for 12 cents? For 11 cents? 10 cents? 9 cents? 8 cents? 

17. In New England a dollar contains 6 shillings : how many 
shillings do 12 dollars contain ? 11 dolls.? 10 dolls.? 9 dolls. ? 
8 dolls.? 7 dolls.? 6 dolls. ? 5 dolls. ? 

19. In New York a dollar contains 8 shillings: how many 
shillings do 12 dollars contain? 11 dolls.? 10 dolls.? 9 dolls. ? 
8 dolls.? 7 dolls.? 6 dolls.? 5 dolls. ? 

20, At 9 cents a quart, what:will 12 quarts of blackberries 
cost? 11 quarts? 10 quarts ? 9 quarts? 8 quarts? 7 quarts? 

21. What will be the cost of 12 yards of silk, at 10 shillings 
per yard? of 11 yards? 10 yards? 9 yards? 8 yards? 7 yards? 

eo What cost 8 cords of wood, at 5 dollars per-cord ? 

7 yards of cloth make a cloak, how many yards will 
o make 8 cloaks ? 
4. What cost 9 pounds of ginger, at 8 cents a pound? 
ae OB. ~At 12 dollars apiece, what will 10 cows cost ? 

26. What cost 10 barrels of cider, at 9 shillings a barrel 2 

7. ‘What will 11 pair of shoes cost, at 10 shillings a pair ? 

“98, If 8 men can do a job of work in 9 days, how long will 
it take 1 man to do it? 

29. If a barrel of beer will last 7 persons 8 weeks, how long 
will it last 1 person ? 

30. How much will 8 cows cost, at 24 dollars apiece? 
~ Analysis.—tlf 1 cow costs 24 dollars, 3 cows will cost 8 times 
24 dollars. But 24.is composed of 2 tens and 4 units. Now — 
8 times 2 tens are 6 tens, or 60 ; and 3 times 4 units are 12 
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anits, which added to 60, make 72. Therefore 3 cows, at 24 

dollars apiece, will cost 72 dollars. 


Note.—When the number to be multiplied is large, it is more convenient and 
expeditious in mental calculations, to multiply the highest order first; then the 
next lower order, and add the products as we proceed in the operation. 


81. What cost 5 tons of hay, at 13 dollars per ton ? 

32. What cost 4 hogsheads of molasses, at 15 dollars per 
hogshead ? 

83. How much can aman earn in 6 months, at 15 dollars 
per month ? 

34, A butcher bought 6 sheep, at 17 shillings apiece: how 
many shillings did they come to ? 

35. If a scholar performs 18 examples in one day, how ec! 
can he perform in 5 days ? 

386. In 1 pound there are 16 ounces : how many ounces are 
there in 8 pounds ? 

37. How far will a man walk in 5 days, if he walks 20 miles 
por day ? 

38. If 19 men can build a barn in 4 days, how long would 
it take one man to do it? 

39. If a shoemaker packs 16 pair of boots in 1 box, how 
many pair can he pack in 7 boxes? 

40. If 1 acre of land produces 23 bushels of wheat, how many 
bushels will 8 acres produce? 

41. A merchant bought 4 pieces of silk, each piece having 
24 yards: how many yards did they all contain ? 

42. What wiil 6 sleighs cost, at 25 dollars apiece? ~ 2 

43. What cost 7 reading books, at 42 cents apiece? 

44, In 1 guinea there are 21 shillings: how many shillings 
are there in 5 guineas ? 

45. In 1 hogshead there are 63 gallons: how many gallons 
are there in 4 hogsheads ? 

A6. What cost 32 pounds of sugar, at 8 cents per pound ? 
. 47. What cost 85 reams of paper, at 3 dollars per ream ? 
' 48. What cost 90 hats, at 6 dollars apiece? 

49. In 1 week there are 7 days: how many days are there 
in 70 weeks ? 

50. In 1 hour there are 60 minutes: how many minutes are 

- there in 9 hours? 
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EXERCISES FOR THE SLATE. 


42, It will be noticed that each of the preceding examples 
contains two numbers, and it is required to find how much one 
of them will amount to, when repeated or taken as many times 
as there are units in the other. The operation by which we 
obtain this result, is called Multiplication. Hence, 


43, Multiplication is the process of finding the amount of a 
number repeated or added to tiself, a given number of times. 

The number to be repeated or multiplied, is called the mut- 
tiphicand. 

The number by which we multiply, is called the multiplier, 
and shows how many times the multiplicand is to be repeated 
or taken. 

The answer, or number produced by multiplication, is called 
the product. Thus, when we say 6 times 12 are 72, 12 is the 
multiplicand, 6 the multiplier, and 72 the product. 

Ozs. When the multiplicand denotes things of one kind, or denomination only, 
the operation is called Simple Multiplication. 

44, The multiplier and multiplicand taken together, are often 
called factors, because they make or produce the product. 

Nole.—The term factor, is a Latin word which signifies an agent, a doer, or 
producer. - 

45. Multiplying by 1, is taking the multiplicand once: thus, 
4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand twice: thus, 2 
times 4, or 4+4=8. 

Multiplying by 3, is taking the multiplicand three times : thus 
8 times 4, or 4+4+44=12, &e. Hence, 

Multiplying by any whole number, is taking the multiplicand 
as many times, us there are units in the multiplier. 


Qurst.—43. What is multiplication? What is the number to be multiplied 
called? What the number by which we multiply? What does the multiplier 
show? What is the answer called? When we say, 6 times 12 are 72, which is 
the multiplicand? Which the multiplier? Which the product? When we 
say, 6 times 9 are 54, what is the 6 called? The9? The542 Obs. Whenthe 
multiplicand denotes things of one denomination only, what is the operation 
called? 44, What are the multiplicand and multiplier taken together called ? 
Why? Note. What does the term factor signify? 45. What is it to multiply 
by 1? By 2? By 3? What is it to multiply by any whole number? 
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Note.—The application of this principle to fractional multipliers, will be illus- 
trated under fractions. 


Oss. 1. From the definition of multiplication, it is manifest that the product is 
the same kind or denomination as the multiplicand; for repeating a number or 
quantity does not alter its nature. Thus, if we repeat pounds, they are still 
pounds; if we repeat yards, they are still yards; if we repeat an abstract number, 
that is, a sumber which does not refer to any particular object, it is still an ab- 
stract number. 

2. Every multiplier is to be considered an abstract number.’ In familiar lan- 
guage it is sometimes said, that the price multiplied by the weight will give the 
value of an article; and it is often asked how much 25 cents multiplied by 25 
cents will produce. But these are abbreviated expressions, and are liable to 
convey an erroneous idea, or rather no idea at all. If taken literally, they are 
absurd ; for multiplication is repeating a number or quantity a certain nwmber 
of times. Now to say that the price is repeated as many times as the given 
quantity is heavy, or that 25 cents are repeated 25 cents times, is nonsense. But 
we can multiply the price of 1 pound by a number equal to the number of 
pounds in the weight of the given article, and the product will be the value of 
the article. We can also multiply 5 cents by the number 5; that is, repeat 5 
cents 5 times, and the product is 25 cents. Construed in this manner, the mul- 
tiplier becomes an abstract number, and the expressions have a consistent 
meaning. 


46, The sign of multiplication is an oblique cross (x), and 
shows that the numbers between which it is placed, are to be 
multiplied together. Thus, the expression 9 x 6, signifies that 
9 and 6 are to be multiplied together, and is read, “ 9 multi- 
plied by 6,” or simply “9 into 6.” 


AW, The product of any two numbers will be the same, which- 


ever factor is taken for the multiplier. 


To illustrate this point; suppose there is a certain orchard which contains 4 
rows of trees, and each row has 6 trees. Let thenumberof » x x x x 


*% 
rows be represented by the number of horizontal rows of PF Pie 
stars in the margin, and the number of trees in each row by shee ae Se 
the number of stars in arow. Now it is evident, that the ; 

* oe KK K 


whole number of trees in the orchard is equal either to the 
number of stars in a horizontal row taken four times, or tothe number of stars in 
a perpendicular row taken six times ; that is, equal to 6 x4, or 4x6, 


48, Multiplication is similar in principle to Addition, and 
may be performed by it. For instance, to find how much 8 
times 4 cents are, as in the first example, take 4 cents 8 times, 
and add them together. Thus, 4 cents + 4 cents + 4 cents, 


Quest.— Obs. What kind or denomination is the product? How does this 
appear? What must every multiplier be considered? 46. What is the sign of 
multiplication? What does it show? How is the expression 9X6 read ? 


i 
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are 12 cents. By multiplication the result is reached by asin- 
gle step. Thus, 8 times 4 cents are 12 cents. Hence, it may 
be said, 

Multiplication is a short method of performing repeated ad- 
ditions of a number-to itself. 


Cast I.— When the multiplier contains but one figure. 


Arr. 49, Ex. 1. What will 3 house-lots cost, at 562 dollars 
apiece ? 


Suggestion.—If 1 lot costs 562 dollars, 3 
lots will cost 8 times as much. Now, 
having written the less number under the 
greater, we begin at the right hand, and 
multiply each figure of the multiplicand by 
the multiplier, setting down the result and carrying as in ad- 
dition. Thus, 3 times 2 (units) are 6 (units), or simply say, 3 
times 2 are 6. Set the 6 in units’ place under the figure mul- 
tiplied. Next, 3 times 6 are 18. Set the 8 or right hand fig- 
ure under the figure multiplied, and carry the 1 or left hand 
figure to the next product, as in addition. Finally, 8 times 5 
are 15, and 1 to carry makes 16, which we set down in full. 


Operation. 
562 Multiplicand, 
8 Multiplier. 
1686 Product. 


Oss. 1. Tt is immaterial as to the result as we have seen, which of the given 
numbers is taken for the multiplier. (Art. 47.) But it is generally more con- 
venient and therefore customary to place the larger for the multiplicand and the 
smaller for the multiplier. Thus it is easier to multiply 254672381 by 7, than it 
is to multiply 7 by 254672381, but the product will be the same. 


2. The learner should analyze every example solved upon his slate, and be 
able to give the reasoning in full, a3 in mental solutions. 


Solve the following examples in a similar manner: 


2. What will 7 horses cost, at 120 dollars apiece ? 
Ans. 840 dolls. 

8. Whatis the product of 312 multiplied by 3? 

4, What is the product of 121 multiplied by 4? 

5. In1 mile there are 320 rods: how many rods are there 
in 3 miles? 

6. Ifa man travels 110 miles in 1 day, how far can he travel 
in 8 days? 


Qurst.—49, Explain the solution of the first example upon your slate, 
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. iG 8. 9; 10. 
Multiplicand, 3032 22120 101101 8012302 
Multiplier, 3 4 5 6 


11. What will 6 stage-coaches cost, at 783 dollars apiece ? 

12. What cost 83 pounds of opium, at 8 dollars per pound * f 

18. At 9 shillings per day, how Buich can a Man earn in 213 
days? » 

14, If 1 sofa costs 78 dollars, how much will 8 sofas cost? 

15. What cost 879 barrels of flour, at 7 dollars a barrel? 

16. At 8 shillings apiece, what will 650 lambs come to? 


a 18. 19. 20. 
Multiply $006 76030 10906 4608790 
By 5 ets, df 9 


50. The reason for carrying the tens in multiplication, is the 
same as in addition, and may be illustrated in a similar man- 
ner. (Art 26.) 

Take, for instance, the 11th ora anaes the product of 
each figure in a separate line,, Thus, 


783 Or, separate the multiplicand into the 
6 oe orders of which it is composed, ~*~ 
“18 Prod. of units. Thus, 788=700+80+38. 
48 sex 25008; Now 700 x 6=4200 hun, - 
42 a hunds. Sly 5= 480 tens. 
4698 whole Prod. eer 8x6= 18 units. 


Finally, adding these results, fogether, we have 4698 Prod. 


Ons. The reason we begin to xfultiply at the right hand of the multiplicand, 
is that we may carry the feng as we proceedin the operation. 


51. From the aP e illustrations “be seen, that 
units multiplied hiy units prodiice units ; ‘tens into abate pro- 
duce tens ; hundyeds into units produce hundreds, &c. Hence, 

When the modltiplier is units, the product is the same order 
as the figure nvultiplied. And, On TELALy, 

When the figure multiplied is wnits, the product is the same 
~— order as the figure by which we mmnsktipliy ; for the product is 


the same, whichever factor is taken as the multiplier. 
a%* 
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Case Il-— When the multiplier contains more than one figure. 


Arr. 52, Ex. 21. What cost 26 horses, at 148 dolls. apiece ? 


Suggestion.—Beginning with the units, we multiply the mul- 
tiplicand by each figure of the multiplier separately, and placing 
the first figure of each partial product under the figure by 
which we are multiplying, add the two results together. Thus, 
6 times 8 are 18; setting down the 8, and Obpeiia 

. > : eration. 

carrying the 1, proceed as before. 6 times eae 
4 are 24, and 1 (to carry) makes 25. 6 Pe Pe 
: ’ : 26 Multiplier. 
times 1 are 6, and 2 (to carry) are 8. Next, Bie Gostler’¢ h. 
multiplying by the 2 tens, 20 times 3 units 996 “90h. 
are 60 units, which are equal to 6 tens;or 377g = « «=o hy 
we may simply say, 2 times 3 are 6. 
Now, as the 6 denotes tens, (Art. 51,) we write it in tens’ place 
in the product; that is, under the figure 2 by which we are 
multiplying. Again, 20 times 4 tens are 80 tens, equal to 800; 
or simply say, 2 times 4 are 8: and since the 8 denotes hun- 
dreds, it must be set on the left of the 6 in hundreds’ place. 
Next, 20 times 1.hyndred are 20 hundred, or 2000; or simply 
say, 2 times 1 are 2: and sigte the 2 denotes ouctaae set it in 
thousands’ place on the left of the last figure in the product. 

Finally, adding these two results together as they stand, 
unfts to units, tens to tens, &c., we have 3718 dollars, which 
is the whole product required. 


Oss. 3. Mh>-overal products of the multiplicand into the separate figures of 
the multiplier, are called’j(>rtial products. 

2. When the multiplier contains more than one figure, the reason we multiply 
by its figures separately, is because winen rt it is not convenient to multiply 
by the whole at once. 


3. The object of placing the first figure etal partial product under the fig- 
ure by which we are multiplying, is because it is ushe same order as that figure; 
andif'the same exdgrs are placed under each other, Wie are less liable to fall inte 
mistakes in adding the several pagtial products together. (Art. 91.) 


4. The several partial products are added { together for the obvious purpose of 
finding the whole product, or answer required. 5 


22. What is the product of 958 multiplied by\607? 


Qurst.—51. What do units multiplied into units produce? Tens into units? 
_ Of what order is the product universally, when the mulliplier is Sunits? 52, Ex- 
plain the solution of the twenty-first example, \ 
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Suggestion.—Proceed as when the multiplier Operation. 


contains but two figures. After multiplying 958 
by the-7 units, we next multiply by the 6 bun- 607 
dreds, for the reason that there are no tens in 6706 


the multiplier, and place the first figure of this 5748 
partial product direetly under the figure 6 by 581506 Ans. 
which we are multiplying. 


§4, From the preceding illustrations and principles, wo 
derive the following 


GENERAL RULE FOR MULTIPLICATION. 


I. Write the multiplier under the multiplicand, units under 
units, tens under tens, &e. 

Il. When the multiplier contains but one jigure, begin with 
the units, and multiply each figure of the multiplicand by the 
multiplier, setting down the result and carrying as in addition. 

Il. Lf the multiplier contains more than one figure, multiply 
each figure of the multiplicand by cach figure of the multiplier 
separately, and write the first figure of each partial product 
under the figure by which you are multiplying. (Art. 52.) 

Finally, add the several pdPtial products together, and the 
sum will be the whole product, or answer required. 


Proor.— Multiply the multiplier by the multiplicand, and if 
the second result is the sume as the first, the work is right. 


Oss. 1. This method of proof depends upon the principle, that the product of 
any two numbers is the same, whichever is taken for the multiplier. (Art. 47.) 

2. A second method of proof is, to multiply the multiplicand by the multiplier 
diminished by 1; to this partial product add the multiplicand, and if the sum is 
equal to the first result, the work is right. y 


Qunst.—54, How do you write numbers for multiplication? When the mul- 
tiplier contains but one figure, how do you proceed? When the multiplier con- 
tains more than one figure, how proceed?, 52. Obs. What is meant by partial. 
products? Why multiply by the figures separately? Why place the first figure 
of each partial product under the figure by which you multiply? 51. How does it 
appear, that the first figure of each partial product is the same order as the figure 

“py which you are multiplying? Why add the several partial products together ? 
50. Obs. Why begin to multiply at the right hand of the multiplicand ? 49. Ods. 
Does it make any difference with the result, which of the given numbers is taken 
- forthe multiplier? Whichisusually taken? Why? 54. How is multiplication 
proved? 
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3. When the multiplier is small, we may add the multiplicand to itself as 
many times as there are units-in the multiplier, and if the sum is equal to the 
product, the work is right. Thus 78x3=234. Proof.—78+78+78=234, which 
is the same as the product. 

4. Multiplication may also be proved by division, and by casting out the nines ; 
but neither of these methods can be explained here without anticipating prin- 
ciples belonging to division, with which the learner is supposed as yet to be 
unacquainted. 


Note.—As soon as the Sanit becomes familiar with the operation of multip!y- 
ing, it will accelerate the process to drop the intervening words and simply prov 
nounce the results as in addition. Thus, in multiplying 8543 by 6, instead of 
saying, “6 times 3 are 18: set down the 8 and carry the |. 6 times 4 are 24, 
and 1 to carry makes 25,” &c.; he should say, eighteen, (6X3), tzwenty-five (4x6 
+1), thirty-two, (5x6+2), &c., setting down the units and carrying the tens while 
pronouncing each result. 


23. Find the product of 63 multiplied by 36, and prove the 
operation. 


Operation. Proof. 
63 Multiplicand. 36 
36 Multiplier. 63 
378 108 
189 216 
2268 Product. j 2268 Product. 


24, Find the product of 87 multiplied by 45, and prove the 
operation. 

25. Find the product of 256 multiplied by 7, ag prove the 
operation. | Ee 

26. Find the product of 278 multiplied by 88, and prove the 
operation. 

27. Find the product of 847 multiplied by 256, and prove 
the operation. 

28. Find the product of 569 multiplied by 808, and prove 
the operation. 

29. Find the alae of 67025 multiplied by 4005, and prove 
the operation. 

30. Find the product of 841072 multiplied by 603, and prove 
the operation. 

81. Find the product of 930005 multiplied by 6004, and 
prove the operation. 

82. Find the product of 805044 multiplied by 7008, and 
prove the operation. 

33. Find the product of 9845678 multiplied by 80006. 
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EXAMPLES FOR PRAOTIOE. 

What will 465 hats cost, at 6 dollars apiece? 
What will 638 sheep cost, at 4 dollars a head ? 
What will 1360 pieces of cloth cost, at 27 dollars a yard? 
. What cost 169 chairs, at 24 shillings apiece ? 
. What cost 279 barrels of salt, at 19 shillings a barrel ? 

6. At 32 dollars a suit, how much will it cost to furnish 1161 
soldiers with a suit of clothes apiece ? 

7. What cost 1565 acres of land, at 27 dollars per acre? 

8. What cost 758 baskets of echen at 15 shillings a basket? 

9. What cost 25650 pounds of opium, at 16 dollars a pound? 

10. How much can a man earn in 12 months, at 35 dollars 
per month ? 

11. What will 23 loads of hay come to, at 18 dollars a load? 

12. What will 45 cows come to, at 21 dollars apiece ? 

13. What will 56 hogsheads of molasses cost, at 32 dollars 
a hogshead ? 

14, What cost 128 firkins of butter, at 13 dollars a firkin? 

15. What cost 97 kegs of tobacco, at 26 dollars per keg ? 

16. What cost 110 barrels of pork, at 19 dollars per barrel? 

17. How much will 235 sheep come to, at 21 shillings a head? 

18. How many bushels of corn will grow on 83 acres, at the 
average rate 7 bushels to an acre? z 

19. In one bushel there are 32 quarts: how many quarts are 
there in 92 bushels? 

20. What will 463 cattle come to, at 48 dollars per head? 

21. How much will 78 thousand of boards cost, at 19 dollars 
per thousand? 

22. What cost 248 chests of tea, at 87 dollars per chest? 

23. A man bought 168 horses, at 63 dollars apiece: what 
did they come to? 

94. What cost 256 barrels of beef, at 16 dollars a barrel? 

25. If 876 men can build a fortification in 95 days, how long 
would it take 1 man to build it? 

26. Allowing 365 days to a year, how many days has a man 
lived who is'45 years old? 

27. If a garrison consume 725 pounds of beef in one day, 
how many pounds will they consume in 125 days? 


StS 92 pO pt 
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28. How many pounds will the same garrison consume in 
243 days ? 
29. How far will a ship sail in 365 days, at 215 miles per 


80. What costs 678 tons of iron,-at 115 dollars per ton? 


81. 4623 x 2185. 86, 452805 x 6321. 

32. 50301 x 8076. 87. 508042 x 80423. 

83. 68028 x 4231. 88. 843891 x 98756. 

84. 84209 x 72082. 89. 7003402 x 603001. 
85. 940825 x 52363. 40. 98005075 x 9003007. 


41. Multiply two thousand and seven by one thousand and 


49. Multiply four thousand and forty by two thousand one 
hundred and three. 

43. Multiply forty thousand, four hundred and four by ten 
thousand and ten. 

44, Multiply one hundred and five thousand and seven by 
sixty thousand, four hundred and three. 

45. Multiply five millions, two hundred and six by seventy 
thousand two hundred and five. 

46, A man bought a drove of 560 sheep, at 18 shillings a 
head; it cost him 68 shillings to send them to market, and they 
brought him 17 shillings apiece: how much did he make on 
them? . 

47. A drover bought 360 head of cattle and 96 horses; he 
afterwards sold the former at a profit of 19 dollars a head, and 
the latter at a loss of 23 dollars a head: aid he gain or lose by 
the operation, and how much? 

48, A grocer bought 185 barrels of flour at 86 shillings a 
barrel, and 117 barrels at 41 shillings: he then sold the whole 
at 39 shillings. What was the result of his speculation? 

49. In music, two minims are equal to a semibreve; two 
crotchets to a minim; two quavers toa crotchet; two semi- 
quavers to a quaver; and two demi-semiquavers to a semi- 
quaver: how many demi-semiquavers are equal to 259 semi- . 
breves ? 

50. Two persons start from the same place, and one in 
the saine direction; one at the rate of 88 miles per day, and 
the other at the rate of 87 miles per day: how far apart will 
they be at the end of 256 days? . 
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CONTRACTIONS IN MULTIPLICATION. 


Arr. 53. A composite number is one which is produced by 
multiplying two or more factors together. Thus, 14 is produced 
by multiplying 7 by 2; 15, by multiplying 5 by 3; 385, by 7 
into 5, and are therefore eavois numbers. 

Oss. 1. The factors, which produce a composite number, are called its com- 


ponent parts. ‘Thus, the factors 2 and 7,5 and 3,7 and 5, are the component 
parts of 14,.15, and 35. a 


2. The process of finding the factors which produce a composite number, is 
called resolving the numberinto factors. 


Ex. 1. Resolve 4, 6, 9, and 10 into their factors. 
2. What are the faoters of 152% 21? 222 and 252. 
8. What are the factors of 88? 852 14% 772 492 55? 


56. Some numbers may be resolved into more than two fac- 
tors; and also into different sets of factors. Thus, the factors 
of 24 are 8, 2, 2 and 2; or4, 8 and 2; or 6, 2and 2; or Sand 
8; or 6 and 4; or 12 and 2. 

4, What are the different factors and sets of factors of 8? 
122 16% 18? 20? 

5. What are the different factors and sets of factors of 802 
827 86? 40? 

6. Resolve 50, 54, 56, 60, 68, 64, 72, 81, 84, 96, into factors. 


5G, a. Whar seen that the product of two numbers is the 
same, whichever factor is taken for the multiplier. (Art. 47.) 

In like manner it may be shown, that the product of any 
three or more factors is the same, in whatever order they are 
multiplied. For, the product of two factors may be considered 
as one number, and this may be taken either for the multipli- 
cand, or the multiplier. Again, the product of three factors 
may be considered as one number, and be taken for the multi- 
plicand, or the multiplier, &c. Thus, 24—38x2x2x2=6x2 
XI=12K2=6x4=4x2x3=8 x8. 


Quest. —55. What is a composite number? Obs. What are the factors 
which produce a composite number, sometimes called ? What is meant by 
resolving a number into factors? 56. Are numbers ever composed of more 
than two factors? 56. a. When three or more factors are multiplied together, 

does it make any difference in the result, what order they are taken? How does 
Eiyapret?. 


Vee 
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Case I.—MUultiplying by a composite number. 
Ex. 1. What will 14 hats cost, at 8 dollars apiece? 


Suggestion.—14 is a composite number, 


the factors of which are 7 and 2. Now oP eae 
since 14 is equal to twice 7, it is manifest Va 

that 14 hats will cost twice as much as® pore 56 dolls. 
hats. We therefore first find the cost of 7 9 


hats, then multiplying by 2, will give the 44 hats 119 dolls. 
cost of 14 hats. In other words, we first 
multiply by the factor 7, and that product by 2. Hence, 


57. To multiply by a composite number. 


Multiply the multiplicand by one of the factors of the multi- 
plier, and this product by another, and so on till you have mul- 
tiplied by all the factors. The lust product will be the answer. 

Oss. 1. This method of contraction is based upon the principle, that the prod- 
uct of two or more factors is the same, in whatever order they are multiplied. 


2, The factors into which a number may be resolved, must not be confound. 
ed with the parts into which it may be separated. (Art. 37.) Factors must 
be multiplied together to reproduce the given number, while parts must be 
added together to reproduce it. Thus, 56 may be resolved into two factors, 8 and 
7; it may be separated into two parts, 5 tens or 50, and 6 units. Now, 8 multi- 
plied by 7=56, and 50 added to 6=56. 


2. What will 27 horses cost, at 85 dollars apiece ? 

8. What will 24 wagons cost, at 37 dollars apiece ? 

4, What will 36 cows cost, at 19 dollars a head ? 

5. What cost 45 acres of land, at 110 dollars per acre? 

6. At 36 shillings per week, how much will it cost a person 
to board 52 weeks ? 

7. If a man travels at the rate of 42 miles a day, how far 
can he travel in 205 days? 

8. At the rate of 56 bushels per acre, how much corn can 
be raised on 460 acres of land? 

9. What cost 672 yards of cloth, at 24 shillings per yard ? 

10. What cost 1265 yoke of oxen, at 72 dollars per yoke? 


QuesT.—57. When the multiplier is a composite number, how do you pro- 
ceed? Obs. Upon what principle does this contraction depend? What is the 
’ difference between the factors into which a number may be resolved, and the. 
parts into which if may be separated % : 

- 


¢ 
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Case Il.— Multiplying by 10, 100, 1000, de. 


§8. It is a fundamental principle of notation, that each re- 
moval of a figure one place towards the left, increases its value 
ten times; (Art. 9;) consequently, annexing a cipher to a num- 
ber will increase its value ten times, or multiply it by 10; an- 
nexing two ciphers will increase its value a hundred times, or 
multiply it by 100; annexing thee ciphers will multiply it 
by 1000, &e. 

Thus, annexing a cipher to 12,it be- 12 12 12 
comes 120, and is the same as 12x10. 10 100 1000 
Annexing wo ciphers to 12, it becomes 120 1200 12000 
1200, and is the same as 12 x 100; annex- 
ing three ciphers, it becomes 12000, and is the same as 12 x 
1000 &e. Hence, 


59. To multiply by 10, 100, 1000, &e. 


Annex as many ciphers to the multiplicand as there are 
ciphers in the multiplier, and the munber thus formed will be 
the product required. 


Note.—To annex means to place after, or at the rizht hand. 


Oss. The reason of this contraction is evident from the fact, that every cipher 
we annex (o the multiplicand removes it one place towards the left, and there- 
fore increases its value 10 times, or multiplies it by 10. (Art. 9.) 


11. What will 10 drums of figs weigh, at 28 pounds a drum ? 

12. How many pages are there in 100 books, each book 
having 852 pages ? 

13. Multiply 476 by 1000. 

14. Multiply 58486 by 10000. 

15. Multiply 12046708 by 100000. 

16. Multiply 26900785 by 1000000. 

17. Multiply 89063457 by 10000000. “ 

18. Multiply 9£60305068 by 100000. 

19. Multiply 78312065073 by 10000. 


QuzstT.—58. What is:the effect on the value of a figure. to removeit one place 
wards theleft? ‘Swo places? Three places? 59. How do youruitiply by 
0, 100, 1000, &c.?- Mote. What is the meaning of the term annex? Obs. Huw 
loes it appear that this contraction gives the true answer 

pe Was 
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Case III.— Ciphers on the right of both factors. 

60. Any number with ciphers on its right, is obviously a 
composite number; the significant figure or figures, being one 
factor, and 1 with the given ciphers annexed to it, the other 
factor. Thus 20 may be resolved into the factors, 2 and 10. 


20. What will 200 acres of land cost, at 82 dollars per acre? 


“Suggestion —In this example, the mudéz- Operation. 
plier (200) has ciphers on its right, and is 32 
therefore a composite number. Hence, we 200 


first multiply by the factor 2; then, by the Ans. 6400 dolls, 
other factor, 100, by annexing iwo cipbiers to this product. 


21. What is the product of 17000 into 23 ? 
Suggestion.—In this example, the multipli- Operation. 


cand (17000) has ciphers on its right; conse- 17000 
quently, it is a composite number, the factors of 28 
which are 17 and 1000. But the product of two 51 

or more numbers is the same in whatever order 34 


they are multiplied ; (Art. 56.@.;) consequently, Ans. 5910060 
multiplying the factor 17 by 23, and this product by 1000, wil 
give the same result as 17000 x 23. 


22. What is the product of 29000 into 18002. 


Suggestion—This example combines the Operation. 
principles of the last two; that is, the mal- 29000 
tiplier and multiplicand both have ciphers 1300 
on the right; consequently, they are both 87 


composite numbers. We therefore first mul- 29 , 
tiply the significant figures together, viz: Prod. 37700000 
the factors 29 and 18; then multiply this product into the pro- 
duct of the other two factors, (1000 x 100=100000), by annex- 
ing as many ciphers, as there are on the right of the multiplier 
and multiplicand. Hence, 


- 
G1. When the multiplier, or mailtiplicand, or eh eo 
ciphers on the right. % 


‘Multiply the significant figures together, and to te 
annex as many ciphers as there are on the right of bot. 
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number with one or more ciphers on its right, we have just seen, is a composite 
number, and one of its factors is always 10, 100, 1000, &c. (Art. 60.) 


23. 1920 x 2000. 31. 62500000 x 890. 
24, 4376 x 2500, 82. 54000000 x 700. 
25. 506384 x 41000. 33. 43000000 x 600. 
26. 680125 x 620000. 84. 563800 x 7200. 
27. 12000 x 81. 385. 1230000 x 12000. 
28. 370000 x 82. 36. 810200 x 20000. 
29. 8120000 x 46. 87. 2065000 x 810000. 


30. 56300000 x 64. 88. 2109090 x 510000. 


Cass IV.—WMultiplying by 9,99, 999, ke. 
89. What will 99 acres of land cost, at 127 dollars per acre? 


Analysis—Since 1 acre costs 127 Operation. 
dollars, 100 acres will cost 100 times 12700 cost of 100 A. 
127 dollars. Now, to multiply by 100, 127 Ree i 
we annex two ciphers to the multipli- 12573 “ 99 “ 
cand, and it becomes 12700 dollars. 

But we wished to find the cost of 99 acres only. Now 99 
is 1 less than 100; therefore, if we subtract the price of 1 acre 
from the price of 100, it will give the price of 99 acres. Hence, 


62. To multiply by 9, 99, 999, or any number of 9s, 


Annex as many ciphers to the multiplicand as there are 93 im 
the multiplier ; from the result subtract the gwen multiplicand, 
and the remainder will be the answer required. 

Note.—The reason of this method is obvious from the fact, that annexing as 
many ciphers to the multiplicand as there are 9s in the multiplier, multiplies it 
by 100, or repeats it once more than is required ; consequently, subtracting the 
multiplicand {rom the number thus produced, must give the true answer. 


40. Multiply 26895 by 99. Ans. 2662605. 

41. Multiply 78463 by 99. 46. 7894563 x 9999. 
42. Multiply 34607 by 999. 47. 8743278 x 99999. 
43. Multiply 678468 by 999. 48. 9608207 x 99999. 


‘44, Multiply 734567 by 999. 49. 8760004 x 999999, 
5. Multiply 840673 by 999. 50. 9999999 x 999999, 


~61. ‘How do you proceed when the multiplier, or multiplicand, or 
ciphers on the right? Obs. Upon what principles does this contrac- 
? 62, How do you multiply by 9, 99, &c.? 
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SECTION V. 
DIVISION. 
MENTAL EXEROISES. 


Arr. 63. Ex. 1. How many boxes of oranges, at 8 dollars a 
box, can be bought for 12 dollars? 


Analysis.—It 8 dollars will buy 1 box of oranges, 12 dollars 
will buy as many boxes as 8 is contained timesin 12. Now 3 
is contained in 12, 4 times.~ Therefore 12 dollars will buy 4 
boxes of oranges, at 3 dollars a box. 


DIVISION TABLE, 


2 in 3 in 4in 5 in 6 in 7 in 8in | 9in 
2, once] 8, once} 4, once} 5, once] 6, once| 7, once] 8,once| 9,once 
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8, 4112, 4/16, 4120, 4/94, 4128, 4/32, 4/386, 4 
tO,: S116,  By20,~ 51265" - b/ 30)" 68h." * S405" @bl4br eb 
12, 6/18, 6/24, . 6/80, 6/36, 6/42, — 6/48, 6/54, 6 
i: emma iW ego tc iee cneetr iS) Speman (lee Gee commen gly MC annie © 77/05) steerer Les Stier 
16,  8|24, 8182, 8/40, 98/48, 8156, 8/64, 8)72, 8 
18,5927, 2 OIS6y SE G45 9154 19168) S972; > O18 5-9 


11. How many pair of boots, at 2 dollars a pair, can be 
bought for 24 dollars ? For22? 202 18? 16? 14? 12? 102 
12. How many barrels of cider, at 8 dollars a barrel, can 
you buy for 86 dollars? For 30? 27? 24? 21? 18? 15? 19? 
13. How many quarts of milk, at 4 cents a quart, can you 
buy for 48 cents? For44? 40? 86? 82? 28? 24? 20? 16? 
14. At 5 cents an ounce, how many ounces of wafers can 
you buy for 60 cents? For 55 ? 50? 45? 40? 35? 30? 252 - 
15. At 6 shillings a pair, how many pair of gloves can be 
bought for 60 shillings? For 54? 48? 42? 86? 30? 24? 18? 
16. How many pounds of butter, at 7 cents a pound, ean be 
purchased for 63 cents? 56? 49? 42? 85? 28? 21? 142° 
17. How many cloaks will 72 yards of cloth make, a! 
8 yards to a cloak? how many 64? 56? 48? 40? 32 241 


hi. 


+ 
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18. How many cows, at 9 dollars apiece, can be bought for 
81 dollars? For 72? 638? 54? 45? 86? 27? 182 9? 

19. How many times is 4 contained in 86? 48? 40? 

20. How many times is 8 contained in 40? 56? 482 642 72% 

21. In 25, how many times 4, and how many over? 

Ans. 6 times and 1 over. 

22. In 34, how many times 5, and how many over? In 43? 
45? 87? 28? 392 

23. In 23, how many times 3, and how many over? How 
many tinies 4? 2? 10? 6? 

24. In 24, how many times 7, and how many over? 6? 5? 
9? 12? 22 

25. In 36, how many times 6? 7? 3? 8? 122 52 92 

26. In 82, how many times 6? 4? 3? 16? 

27. How many hats, at 6 dollars apiece, can be bought for 
60 dollars ? 

28. How many tons of hay, at 9 dollars per ton, can you buy 
for 81 dollars? 

29. If.you travel 7 miles an hour, how long will it take to 
travel 70 miles ? 

80. If you pay 10 cents apiece for slates, how many can you 
buy for 95 cents, and how many cents over? 

81. George bought 24 oranges, which he divided equally 
among his 3 brothers: how many did each receive ? 


Analysis—Since 24 oranges were divided equally among 3 
boys, each must have received 1 orange as often as 3 oranges 
are contained in 24 oranges. Now 3 is contained in 24, 8 
times. Therefore, each brother received 8 oranges. 


82. Henry has 15 apples which he wishes to divide equally 
among 8 of his companions: how many can he give to each ? 

33. A gentleman sent 20 peaches to be divided equally 
among 4 boys: how many did each boy receive? 

84. A dairy-woman having 30 pounds of butter, wishes to 
pack it in 5 boxes, so that each box shall have an equal num-~ 
ber of pounds: how many pounds must she put in each box? 

35. Lhave 21 acres of land, which I wish to fence into 7 
equal lots : how many acres must I put into each lot? 
ies having 28 marbles, wished to divide them into 4 

! how many must he put in a pile? 


“equ 
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87. I have 40 peach-trees, which I wish to set out in 5 equal 
rows: how many must I set in a row ? 

88. There were 45 scholars in a certain school, and the 
teacher divided them into 5 equal classes: how many did he 
put in a class ? 

89. If 50 dollars were divided equally among 10 men, how 
many dollars would each man receive? : 

40, A company of 8 boys buying a boat for 32 dollars, agreed 
to share the expense equally: how much must each one pay ? 

41. In a certain orchard there are 54 apple trees, and 6 trees 
in each row: how many rows are there in the orchard ? 

42. If 63 quills are divided equally among 7 pupils, how 
many will each receive ? 

43. If you divide 36 into 4:equal parts, how many will there 
be in a part? 

44, If you divide 56 into 8 equal parts, how many will each 
part contain ? 

45. If you divide 48 into 6 equal parts, how many will each 
part contain ? 

46. A gentleman distributed 40 dollars equally among & 
beggars: how many dollars did he give to each? 

47. A company of 6 boys found a pocket-book, and on re- 
turning it to its owner, he handed them 60 dollars to be shared 
equally among them: what was each one’s share? / 

48, A merchant received 72 dollars for 6 coats of equal 
value: how much was that apiece? 

49. A man paid 81 cents for the use of a horse and buggy 
to ride 9 miles: how much was that a mile? 

50. If you divide 90 dollars into 10 equal parts, how many 
dollars will there be in each part ? 

51. George laid out 30 cents for apples, at the rate of 6 for 
5 cents: how many apples did he buy ? 

52. A man‘had a piece of work which 5 men could do in 
12 days: how long would it take 6 men to do the same work? 
How long would it take 12 men? 

§3. A man bought 48 sheep, and paid at the rate of 12 dol- 
lars for 4 sheep: what did they cost him ? 

54, Alad bought 12 oranges at 3 cents apiece, and sold them 
for 12 cents more than he gave for them: how much did he 
get ¢ ape’ and how much did he make on an orange? 
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EXERCISES FOR THE SLATE. 


G3. a. In each of the above examples, there are two given 

numbers, and the solution consists in finding how many times 

one of them is contained in the other. The operation by whicn 
we obtain this result, is called Division. Hence, 


64. Division és the process of finding how many times one 
given number is contained in another. 


The number to be divided, is called the dividend. 

The number by which we divide, is called the divisor. 

The answer, or number obtained by division, is called the 
guotient, and shows how many times the divisor is contained 
in the dividend. Hence, it may be said, 


65. Division is finding a quotient, which multiplied into Le 
dwisor, will produce the dividend. 


JVote.—The term quotient, is derived frem tke Latin word guoties, which sig- 
nifies how often, or how many times. 


66. The number which is sometimes Ufé after division, is 
ealled the remainder. Thus, when we say 4 is contained in 25, 
6 times and 1 over, 4 is the divisor, 25 the dividend, 6 the que- 
tient, and 1 the remainder. 


Oss. 1. The remainder is always Yess than the divisors for if it were equal to, 
or greater than the divisor, the divisor could be contained once more in the divi- 
dend. 

2, The remainder is also of the same denomination as the dividend ; for it iv 
@ part of it. 

3. Division, it will be seen, is applied to two distinct objects : 

Hirst; to find how manytimes one given number is contained in another ; 

Second, to divide a given number into equal parts in order to ascertain the 
value or magnitude of those parts. 

‘The first thirty examples in this section, are instances of the former; the next 
twenty, of the latter. The mode of operation, however, is the same in both cases. 


Meiners 6k What.is division? What is the number to be divided called ? 

The number by which we divide? What is the answer called? What does 

the quotiert show? Note. What is the meaning of the term quotient ? 65, 

What then may. division be said to be? 66. What is the number called wiich 
" #3 sometimes left after division? When we say 4is in 25, 6 times and 1 over, 

what is the 4 called? The 25? The6? The 1? When we say.6 isin 45, 7 
Aimes and 3 over, which is the divisor? The dividend? The quotient? The 
remainder? Obs. Is the remainder greator or less than the divisor? Why? Of 
what denomination is it? Why? igs 


aye 
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66. a. It will be perceived that division is similar in prin- 
ciple tosubtraction, and may be performed by it. Jor instance, 
to find how many times 8 is contained in 12, subtract 3 (the 
divisor) continually from 12 (the dividend) until the latter 
is exhausted; then eounting these repeated subtractions, we 
shall have the true quotient. Thus, 3 from 22 leaves 9; 8 from 
9 leaves 6; 8 from 6 leaves 3; 3 from 8 leaves 0. Now by 
counting, we find that 3 has been taken from 12, 4 times; con- 
sequently, 3 is contained in 12, 4 times. 

By division, this result is reached by a single step. Thus, 
3 is contained in 12, 4 times. Hence, 


Division is sometimes defined te be a short way of performing 
repeated subtractions of the same number. 


Oxs, 1. It will help the pupil to understand how much division abdreviates 
subtraction, by considering how long the process would be to find how many 
times 5 is contained in 6892345 by repeated subtractions. 


2. It will also be observed that division is the reverse of multiplication, 
Multiplication is the repeated addition of the same number; Givision is the re- 
peated subtraction of the samme number. (Art. 48.) The product of the one 
answers te the dividexd of the other: but the latter is always given, while the 
former is required. 


3. When the dividend denotes things of one kind, or denomination only, the 
operation is valled Simple Division. 


67, Fhe sign of division is a horizontal line between twe 
dots (+), and shows that the number before it is to be di- 
vided by the number after it. Thus, the expression 24~6, 
signifies that 24 is to be divided by 6, and is read, “ 24 di- 
vided by 6.” 

Division is also expressed by placing the divisor wnder the 
dividend with a short line between them. Thus, the expres- 
sion 35, shows that 35 is to be divided by 7. It is read, “85 
divided by 7,” or “85 sevenths,” and is equivalent to 85-+7. 

Read the following expressions: 54+-9+15=5x8+6. 

994 19 4025x4 °° 48 = 6=63—15 +12 x2. 


” 


® 
Querst.—66. a. To what rule is division similar in principio? In what other 
way is division sometimes defined ? Obs, Of what is division the reverse? How 
does this appear? When the dividend denotes things of one denomination only, 
what is the operation cated? 67. What is the sign of division? What doas # 
chow? In what other way is division expressed? 
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SHORT DIVISION. 


68. Snort Dryiston és the process of dividing, when the ope- 
ration is carried on in the mind, and the quotient only is set 
down. 

_ Ex. 1. How many barrels of cider, at 2 dollars a barrel, can 
* you buy for 648 dollars ? 


- Suggestion—Having written the divisor 0 : 

SEE 5 : peratuon. 

on the left of the dividend with a curve line pj visor pividends 
between them, we begin at the left hand, 2)648 
and divide each figure by the divisor, set- Quot.3 2 4 b. 
ting the result under the figure divided. 
Thus, 2 is contained in 6, 3 times. Now as the 6 denotes hun~ 
dreds, the 3 must also be hundreds; we therefore write it in 
hundreds’ place, under the figure divided. Next, 2 is con- 
tained in 4,2 times; and since the 4 is tens, the 2 is also tens, 
and must be written in tens’ place. Finally, 2 isin 8, 4 times; 
and as the 8 is units, the 4 must also be units, and be written 
in units’ place. Ans. 324 barrels. 


69. When the divisor is not contained in the jirst figure of 
the dividend, we must find how many times it is contained 
in the first two figures, or the fewest that will contain it. 


2. Divide 637 by 7. Ans. 91. 

8. Divide 56 by 8. 4. Divide 42 by '. 

5. Divide 54 by 9. 6. Divide 72 by 8. 

7. How many hats, at 2 dollars apiece, can be bought for 
468 dollars ? Ans, 234 hats. 


8. How many sheep, at 3 dollars a head, will 369 dollars buy? 

9, A man wishes to divide 248 acres of land equally between 
his two sons: how many acres will each receive ? 

10. How many times is 4 contained in 488 ? 

11. A farmer bought 96 dollars worth of dry goods, and 
agreed to pay in wood at 8 dollars a cord: how many cords 


did it take to pay his bill? Ans. 32 cords. 
12. How many-yards in 963 feet, allowing 3 feet to a yard? 
18. Divide 689386 by 3. 14, Divide 48848 by 4. 

18. Divide 55555 by 5. 16. Divide 2486286 by 2. 


Quesy.—68. What is Short Division? Explain the solution of the first example, 
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279. After dividing any figure of the dividend, if there is a 
semainder, prefix it mentally to the next figure of the dividend, 
and then divide this number as before. 

If the divisor is not contained in any figure of the dividend, 
place a cipher in the quotient, and prefixing this figure to the 
hext one in the dividend, proceed as before. 

Note.—To prefiz means to place before, or at the left hand. 


Oss. 1. The Jearner will observe, in division we begin at the Zeft hand, instead 
of the right, as in Addition, Subtraction, and Multiplication. The reason is, 
that in dividing a higher order, there is frequently a remainder which inust be 
united with the next /ower order, before the division can be performed, 

2. The reason for placing a cipher in the quotient, when the divisor is nat 
contained ina figure of the dividend, is to preserve the trwe local value of the 
several quotient figures. 

3. The divisor is placed on the left of the dividend, and the quotient wader it, 
merely for the sake of convenience. When division is represented by the 
sign (+), the divisor is placed on the right of the dividend ; and when repre- 
sented in the form of a fraction, the divisor is placed wnder the dividend. 


17. How many hats, at 3 dollars apiece, can be bought for 
8421 dollars ? 

Suggestion.—Dividing 8 by 8, there is 2 
remainder. This we prefix mentally to the 3 

~ abe 8421 

next figure of the dividend. Now, 3 isin 24, Ans. 9807 hats 
8 times. Again, 8 is not contained in 2, the me Stee 
next figure of the dividend ; we therefore place a cipher in the 
quotient, and prefixing the 2 to the 1, divide as before. 


Operation. 


41, When there is a remainder, after dividing the last Jigure 
of the dividend, it should be written over the divisor and 
annexed to the quotient 

18. A teacher having 125 apples, wishes to divide them 
equally among 4 pupils: how many can he give to each? 

Suggestion.—After giving them 81 : 
apiece, it will be seen that there is one ee 

: eS 4)125 
remainder, or 1 apple left, which is not Bj 
divided. Now itis plain that the whole pete 
Bu aS i Ans. 81: apples. 
dividend must be divided, in order to ren- 
der the division complete. But 4 is not contained in 1; hence 
the division must be represented by writing the 4 under the 1 
thus }, and in order to complete the quotient, the 1 must be 
annexed to the 12, (Art. 67.) The true quotient, therefore, 
is 123, which is read, “twelve and one fourth.” . 


< 


es 
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72. From the preceding illustrations and principles, we 
derive the following 


RULE FOR SHORT DIVISION. 


“I. Write the divisor on the left of the dividend, with acurve 
line between them. 

Beginning at the left hand, divide each figure of the dividend 
by the divisor, and place each quotient figure under the figure 
divided. (Art. 68.) 

Ul. When there is « remainder after dividing any figure, pre- 
Jia it to the next figure of the dividend, and divide this number 
as before. If the divisor is not contained in any figure of the 
dividend, place a cipher in the quotient, and prefix this figure 
to the next one of the dividend, as if it were a remainder. 

iil. When there isa remainder after dividing the last figure, 
write tt over the divisor and annex it to the quotient. (Art. 71.) 


Proor.— Multiply the divisor by the quotient, to the product 
add the remainder, and if the result is equal to the dividend, tha 
work is right. (Art. 65.) 


19. Divide 387475 by 6, and prove the operation. 


Solution. Proof. 64579 x 6=887474. 
6)387475 Add the rem. Beet 
Quot. 64579 and 1 vem. The result is, 887475 


Oss. 1. The reason of this method of proof, may be seen from the fact that the 
quotient shows how many times the divisor is contained in the dividend; con- 
sequently, if the divisor is repeated or taken as many times as there are units 
in the quotient, it must produce the dividend. (Art. 64.) 

2. Division may also be proved by subtracting the remainder, if any, from the 
dividend, then dividing the result by the quotient. 


Note.—As goon as the Jearner becomes familiar with the process of dividing 
by Short Division, he should drop the intervening words as in the preceding 


Questr.—72. How do you write numbers for division? How proceed in Short 
Division? When there is a remainder after dividing a figure, what do you do 
with it” Ifthe divisor is not contained in any figure of the dividend, how pro- 
ceed? Note. What is the meaning of the term, prefix? When there is a re- 
mainder after dividing the last figure of the dividend, what must be done with 
it? 70. Obs. Why place the divisor on the left of the dividend and the quotient 

ander it? Why begin to divide at the left hand? Why place a cipher in the 
quotient, when the divisor is not contained in a figure of the dividend? How 
is division proved? Obs. What other way of proving division is mentioned ? 
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rules, simply pronouncing the quotient Sgures and setting them down at once. 
Thus, in the example above instead of saying, 6 is contained in 38, 6 times and 
2 over; 6 is contained in 27, 4 times and 3 over, &c., he should learn to say, s7Z» 
four, five, seven, &e., setting down each quotient figure while pronouneing it. 


20. Divide 255 by 5. 21. Divide 1248 by 4. 
22. Divide 24698 by 8. 23. Divide 4266 by 6. 
24, Divide 85555 by 5. 25. Divide 5677 by 7. 
26. Divide 64888 by 8. 27. Divide 8199 by 9. 


28. A man bought 741 acres of land, which he divided equally 
among his 8 sons: how many acres did each receive ? 

29. If a man travel at the rate of 5 miles an hour, how long 
will it take him to travel 345 miles ? Ans. 69 hours. 

80. If 192 pounds of flour were equally divided among 4 
persons, how many pounds would each receive? 

31. Divide 45690 by 6. 82. Divide 52584 by 8. 

83. Divide 81670 by 5. 84. Divide 28296 by 9, 

85. When flour is 6 dollars a barrel, how much can be bought 
for 642 dollars? 

36. Divide 36060 by 6. 87. Divide 49000 by 7. 

38. Divide 45900 by 9. 89. Divide 568000 by 8. 

40. Allowing 5 yards of cloth for a suit of clothes, how many 
suits can be made from 1525 yards? Ans. 305 suits. 

41. A company of 8 men agree to pay a bill of 321 dollars: 
how many dollars must each man pay ? 

42. Divide 14350 by 7. 43. Divide 30420 by 6. 

44, Divide 25105 by 5. 45. Divide 643240 by 8, 

46. A merchant wishes to divide 549 oranges equally among 
4 boys: how many must he-give to each ? 

47. A shoemaker has 872 pair of boots, whieh he wishes to 
pack in 6 boxes: how many pair can he put into a box? 

48. A baker wishes to lay out 756 dollars in flour: how 
much can he buy, when the price is 5 dollars a barrel? 
_ 49. How many yearlings, at 9 dollars a head, can be bought 

for 468 dollars ? 

50. How many acres of land, at 6 dollars an acre, can I buy 
for 978 dollars ? . 


Bl. Divide 5468053 by 7. 52. Divide 4672304 by 8, 
53. Divide 6000000 by 9. 54. Divide 7003041 by 6. 
55. Divide 7034016 by 10. 56, Divide 8097603 by 11. 


57. Divide 8306784 by 12. 58, Divide 9603405 by 12, 
e 
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LONG DIVISION. 


Arr. 73. Long Division is the process of dividing, when the 
result of each step in the operation is set down. 


74. Long Division is the same in principle as Short Division. 
The only difference between them is, thit in the former, the 
result of each step in the operation is set down; while in the 
latter, the process of dividing is carried on in the mind, and the 
quotient only is set down. (Art. 68.) 


Ex. 1. Divide 1504 by 4, using Long Division. 
Suggestion.—Uaving set down the num- Operation. 
bers as in Short Division, we first find how _ Divi. Divid. Quot. 


many times the divisor 4, is contained in 4)1504(376 
15, the fewest figures on the left of the div- ap 

idend that will contain it, (4 is in 15, 3 80 
times,) and place the quotient figure on the aes 
right of the tiwidend with a curve line be- ai 


tween them. Next, we multiply the divi- 

sor by the quotient figure, (8 times 4 are 12,) and write the 
product under the figures divided. Wethen subtract this pro- 
duct from the figures divided. (12 from 15 leaves 3.) Finally, 
we bring down the next figure of the dividend, and placing it 
on the right of the remainder, divide this number as above. 
(4 is in 80,7 times.) Place the 7 on the right of the last 
quotient figure, then multiply, subtract, and proceed to find the 
next figure of the quotient as before. # 


476. From the preceding operation, the learner will per- 
ecive, there are fowr steps in Long Division: 1st. Find how 
many times the divisor is contained, &c.; 2d. Multiply ; 3d. 
Subtract; 4th. Bring down, 

Note.—To prevent mistakes, it is advisable to put a dot under each figure of 
the dividend, when it is brought down. 

2. Divide 578 by 2, and prove the operation. Ans, 289. ™ 

8. Divide 7560 by 5. Ans, 1512. 

4, Divide 126332 by 4. Ans. 31583. _ 

5. Howmany times is 6 contained in 763251 ? 


Quest.—73. What is Long Division? 74. What is the difference between Long 
aud Short Division ? 75. How many steps are there in Long Division? 
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6. How many times is 3 contained in 4026942 ¢ 

7. How many times is 8 contained in 2612488 ? 

8. How many times is 5 contained in 1682840? 

9. How many times is 7 contained in 45063284? 
10. How many tines is 9 contained in 650031507 ? 
11. Divide 2234 by°21. 


Suggestion.—Having subtracted the 21, Operation. 
and brought down the next figure of 21)2 ink eee 
the dividend, we have 13 to oe -anided 21 


by 21. But ‘ot is not contained in 13; 134 
we therefore put a cipher in the ee 126 
and bring down the next figure. Then 8 rem. 


21 is in 184, 6 times, andS rem. Write 
the 8 over the divisor, and annex it tothe quotient. Hence, 


46, After the first quotient figure is obtained, for each figure 
of the dividend which is brought down, either a significant figure, 
or a cipher rust be put in the quotient. 


77. From the preceding illustrations and principles we 
derive the following . 


RULE FOR LONG DIVISION. 


I. Beginning on the left of the dividend, jind how many times 
the divisor is contained in the fewest figures that will contain 
it, and place the quotient figure on the right of the dividend 
with a curve line between then. 

Il. Multiply the divisor by this figure and subtract the prod- 
uct from the figures dwided ; to the right of the remainder bring 
down the next igure of the dividend, and divide this number as 
‘ before. Proceed in this manner till alt the Sigur 3 of the divi- 

Se dend are divided, 
Ill. When there is a remainder after dividing the last fi igure, 
Pale ite it over the divisor, and annex tt to the quotient, as in 
short division. (Art. T1) 


Oss. J. To find the first quotient figure when the divisor is Zarge, the learner 
should consider how many times the first figure of the divisur is contained in the 


Qurst.—77. What is the rule for Long Division? If there is a remainder 
after dividing the last figure of the dividend, what must be done with it? Obs. 
When the divisor is large, how do you find the first quotient figure? ; 


d 


* 
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Jirst, or first two figures of the dividend, making due allowance for carrying from 
the product of the other figures of the divisor when multiplied into the quotient 
figure. The other quotient figures may be found in a similar manner. 

2. Afiera figure is brought down, if the divisor is not contained in the number 
thus formed, place a cipher in the quotient, and bring down the next figure. If it 
is not contained in this number, bring down another, and so on ; remembering 
for every figure brought down, either a cipher or significant figure must be 
placed in the quotient. (Art. 76.) Bee: 

3. If the product of the divisor into the figure placed in the quotient, is Zarcer 
than that part of the dividend under consideration, the quotient figure must be 
diminished. 

4. If the remainder, after subtracting the product of the divisor into the figure 
placed in the quotient, is equal to, or greater than the divisor, the quotient figure 
must be increased. (Art. 66, Obs. 1.) 


12. Divide 1035 by 45. Ans. 28. 

13. Divide 5378 by 25. Ans. 2153, 

14, Divide 7840 by 32. 15. Divide 59690 by 45. 
16. Divide 81229 by 67. 17. Divide 99435 by 81. 
18. Divide 18602 by 181. Ans, 142. 


19. How many times is 93 contained in 100469 ? 
20. How many times is 156 contained in 140672 ? 


PROOF OF MULTIPLICATION BY DIVISION. 


4%. a. Divide the product by one of the fuctors, and if the 
quotient thus arising is equal to the other factor, the work is 
right. 


Oxs. The reason of this proof is obvious from the fact that itissimply revers- 
ing the operation by which the product is formed, and must therefore Jead us 
back to the number with which we started. That is, the multiplier and multi- 

* plicand, are the factors which produced the product; consequently, if the pro- 
duct is divided by one of them, the quotient must be the other. 


EXAMPLES FOR PRACTICE. 

1. Ifa man travel at the rate of 16 miles an hour, how long 
will it take him to travel 884 miles ? ; 
2. How many yards of broadcloth, at 18 dollars a yard, can” 
be bought for 648 dollars? _ , 
8. A farmer bought a lot of cattle, at 22 dollars per head 
and paid 946 dollars for them: how many, did he buy ? ty 
4, How many tons of Liverpool coal, at 21 dollars a ton, can 

be bought for 2268 dollars ? we 


-.Quest.—Afler a figure is brought down, suppose the divisor is not contained 
~-Fn the number thus formed, how procsed? 77. a, How is multiplication proved 
_by diyision? Obs, Explain the reason of this method of proof? 


8 
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5. At 18 dollars a month, how long will it take a man to 
earn 234 dollars? 

6. In one day there are 24 hours: how many days are there 
in 480 hours ? 

7, A man traveled 215 miles in 21 hours: how many miles 
did he travel per hour ? 

8. At 16 dollars a ton, how many tons of hay can be bought 
for 176 dollars ? 

9. How many casks of wine, at 25 dollars a cask, can bo 
bought for 275 dollars ? 

10. The ship George Washington was 25 days in crossing the 
Atlantic Ocean, a distance of 3000 miles. How many miles 
did the ship sail per day? 

11. The steamer Great Western crossed itin 15 days. How 
many miles did she sail per day ? 

12. The steamer Caledonia crossed it in 12 days. How many 
miles did she sail per day ? 

13. Ifa man can earn 32 dollars a month, how Jong will it 
take him to earn 420 dollars? 

14. If 63 gallons make a hogshead, how many hogsheads 

will 1260 gallons make ? 

15. Ifa ship can sail 264 miles per day, how far can she sail 
in an hour? % 

16. How many times 36 in 508, and how many over ? 

17. How many times 45 in 1890, and how many over? 

18. How many times 22 in 865, and how many over ? 

19. How many times 34 in 2460, and how many over? 

20. How many times 26 in 15296, and how many over? 

21. How many times 125 in 8061, and how many over? 

22. Wow many times 231 in 1861, and how many over? 

98. In 16 times 256, how many times 182 


“#24. In 86 times 157, how many times 21? 


. 25. In 45 times 2251, how many times 36 ? 

» 26, In 19 times 136, how many times 75? 
27. In 63 times 102, how many times 37? 
28. In 78 times 276, how many times 136 ? 
29. In 115 times 821, how many times 95? 


30. In 144 times 187, how many times 312? ™ 
81. 48670+419, 83. 589067 +863. 
82, 60842-+128, 84, 790671-+-978. s 
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85. 443210+2145, 43. 80000000+860084. 

86. 208426+2486. 44, 72567845 + 900028. 

87. 85076894708. 45. 400340051+600724. 
68. 8061072+ 6841, 46. 270315982+-321672, 
39. 4562841+38026, 47. 178000467+4023412. 
40. 96053807 +41782. 48. 2000007121+56021348. 


41. 14058230+53072. 49. 62488724161-+623187912. 
42. 20880596+70321. 50. 887838215678+-4123418978, 


CONTRACTIONS IN DIVISION. 
Case l— Dividing by a composite number. 
Ex. 1. A man divided 168 oranges equally among his 14 
grandclildren who belonged to 2 families, each family con- 
taining 7 children: how many oranges did each child receive? 


Suggestion.—The divisor 14, is a composite Operation. 
nuinber, and its factors 2 and 7, correspond with 2)168 
the number of families and the number of chil- 74 
dren in each family. We first find how many "Ao ties 
each family received, by dividing by the factor : 
2; then how many each child received, by dividing by the. 
factor 7. Therefore each child received 12 oranges. ence, 


48. To divide by a composite number. 


I. Divide the dividend by one of the factors of the divisor, 
then divide the quotient thus obtained by another factor, and 
so on till all the factors are employed. The last quotient will 
be the answer. 


Ozs, 1. This contraction depends upon the principle, that if the“@ivisor is re- 
solved into two factors, and the dividend is divided by one of the he result ~ 
will beas many times too large, as there are wnits in the other factor; and so on 
of any number of factors. To correct this result, we divide it by the other fac- 2 
tor or factors. Thus, dividing by 2, in the example above, the result is 7 times 
too large; for the given divisor is 14, which is 7 times 2. Now, the seventh part 
of the half is obviously the same as the fourteenth part of the whole. ” 

2. This contraction is the reverse of that in multiplication, The result will * 
be the same, in whatever order the factors are taken. (Art.57.) _ 


9. Divide 455 by 85; 85 by 15; 609 by 21; 846 by 18; 
197A by 275.1127 by 49. Ans. 18; 59;-295 47; 78; 28. 
a Sit 7 


pon what principle does this eentraction depend ? 


y.—18, How proceed when the divisor is a composite number? Obs. 


Ser 
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3. A teacher having 86 scholars, wishes to distribute 216 
pears among them equally : how many can he give to each? 


48. a. To find the trwe remainder when the divisor is a com- 
posite nymber. 


If the divisor is resolved into but two factors, multiply the 
last remainder by the jirst divisor, to the product add the first 
remainder, and the result will be the true remainder. 

When more than two factors are employed, multiply each re- 
mainder by all the divisors preceding the one from which ww 
arose; to the sum of their products, add the first remainder, 
and the result will be the true remainder. 


Oxs. The object of multiplying each remainder by all the divisors preceding 
the one from which it arose, is to find how many units of the same value as 
those in the given dividend, each contains. To the sum of these products we 
then add the first remainder, in order to find the whole or true remainder. 

Thus, dividing by 4 in the solution below, every unit of the quotient manifestly 
contains 4 of the units in the given dividend, and every unit that remains of it 
will contain the same; (Art. 65, Obs;) therefore the second remainder must be 
multiplied by 4 in order to find the wnils it contains of the given dividend. 
Again, dividing by 3, every unit of this quotient will contain 3 of the preceding 
units, or 12 of the first; therefore, what remains of it, that is, the third remain- 
der, must be multiplied by 12, or by its factors 3 and 4, which are the preceding 
divisors, 

In like manner multiplying any remainder by all the divisors preceding that 
from which it arose, will show how many of the units in the given dividend it 
contains, and the sum of all the products added to the first remainder, will be. 
the true remainder. 


4, A dairyman having 479 quarts of milk, wished to know 


how many cans, holding 60 quarts apiece, he could fill, and 
how many quarts he would have left. 


Solution. : 
4)479 True remainder, 
8)119-8 rem. The first remainder is 38, that is 3 qts. 
5)89-2rem, Thesecond “ is2,and2x4 .= 8 “& 
“Y+rem. The third “ is4,and4x3x4=48 “ 


Hence, the true remainder is 59 ats. 
He could, therefore, fill 7 cans, and have 59 quarts left. 
5. Divide 453 by 64, using its factors 4, 4, and 4. 
6. Divide 237 by 2, using its factors 8, 8, and 8. 


QuxstT.—78.a. How: find the true remainder, when the divisor is resolved 
into but two factors? Wow, when more than two factors are employed ? Obs. 
Why multiply each remainder by all the preceding divisors? 
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Casz II.— Dividing by 10, 100, 1000, é&c. 


79. It has been shown that anneving a cipher to a number, 
increases its value ten times, or multiplies it by 10. (Art. 58.) 

Reversing this process; that is, removing a cipher from the 
right hand of a number, will evidently diminish its value ten 
times, or divide it by 10; for each figure in the number is thus 
restored to its original pple. and Sofiseqnently to its original 
value. Thus, removing the-cipher from 120, it becomes 12, 
which is the same as 120+10. 

In the same manner, it may be shown, that removing two 
ciphers from the right of a number, divides it by 100; remov- 
ing three divides it by 1000, &c. Hence, 


80. To divide by 10, 100, 1000, &e. 


Cut off as many figures from the right hand of the dividend 
as there.are ciphers in the diwisor. The remaining figures ef 
the dividend will be the quotient, and those cut off the remainder. 

7. How many times is 100 contained in 12632 ? 

Suggestion.—As there are two ci- Operation. 
phers in the divisor, we cut off two 1/00)126|32 
figures on the right of the dividend. Ans, 126, and 82 rem. 
~ The figures which remain in the divi- 
dend, (126), are the quotient, and the figures cut off, (82), are 
the remainder. The answer is 126, and 82 remainder. 


8. In one dime tliere are 10 cents: how many dimes are 
there in 100 cents? In 250 cents? In 380 cents? In 25000 
cents ? : 

9. In one dollar there are 100 cents: how many ‘dollars are 
there in 6500 cents? In 76500 cents? In 482000%cents? In 
15000000 cents ? 

10. Divide 675000 by 10000. . Ans. 67 and 5000 rem. 

11. Divide 44860791 by 1000000. Divide 586670517 by 
10000000. 

12. Divide 82367180309 by 10000000. Divide 968456780121 
by 100000000. 


Quzsr.—79. What is the effect of annexing a cipher toa number? What is 
— the effeet of removing a-cipher from the right of a number? 80. How divide 
by 10, 100, 1000, &¢.? 79, Explain why this process gives the quotient. 
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Case I1].—Ciphers on the right of the divisor. 


13. How many acres of land, at 20 dollars per acre, can you 

buy for 645 dollars ? 
_ Suggestion—The divisor 20, is a compo- Operation. 
“site number, the factors of which are2 and — 2|0)64|5 

10. (Art. 55.) We may, therefore, divide first Ans. 32-5 rem. 
by the factor 10, by cutting off the right hand 
figure of the dividend; then divide the remaining figures of 
the dividend by 2, the other factor of the divisor, and the re- 
sult will be the quotient. Hence, 


81, When there are ciphers on the right of the divisor. 


Cut off the ciphers from the divisor, also cut off as many jig- 
wres from the right of the dividend. Then divide the remain- 
ing figures in the dividend by those remaining in the divisor, 
and the result will be the quotient. 

Finally-annew the figures cut off from the dividend to the re- 
mainder, and the number thus formed will be the true remainder. 


Oxs. This contraction is based on the principles of the twopreceding cases, For, 
when the divisor has ciphers on its right, it is a composite number, the significant 
figures being one of its factors, and 1 with the given ciphers. annexed to it, the 
other. (Art. 60.) 

Cutting off the ciphers from the right of the dividend, divides it by 1 with the 
given ciphers annexed. i 

14. How many horses, at 80 dollars apiece, can you buy for 
640 dollars ? Ans. 8 h. 
15. How many barrels weil 6800 pounds of beef make, allow- 
ing 200 pounds to the barrel ? 
16. How many regiments of 4000 each, can be formed from 
840000 soldiers ? 
17. Divide 148900 by 2100. 18. Divide 4814670 by 24000. 
19. Divide 2371 by 24, using the factors 2, 8, and 4. 
20. Divide 6019 by 86, using the factors 2, 2, ~ and 38. 
21. Divide 7673 by 48, using the factors 9, 2, 8, and 4, 
- 22. Divide 93051 by 72, using the factors, 2, 8, 3, and 4. 
23. Divide 805879 by 144, using the factors 8, 4, 2, and 6 
24, Divide 87885138 by 1728, using the factors 3, 4,6, and 8. 


Qurst.—81. When there are ciphers on the right of the divisor, how proceed ? 
What is to be done with figures cut of from the dividend? Obs. Upon what 
principles is this contraction based? How does this appear? “What is the effct 
of cutting off tho figures from the right of the dividend ? 
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EXERCISES IN THE FUNDAMENTAL. RULES. 


8i.a. The four preceding rules, Addition, Subtraction, Mul- 
tiplication, and Division, are called the FunpamEntTaL Ruxes 
of Arithmetic, because they are the fowndation or basis of 
arithmetical calculations.  » 


Ex. 1. If from the sum of 1563 and 2570, you subtract 3278, 
then multiply the remainder by 387, and divide the product 
by 278, what willbe the quotient ? 

2. If you divide 3456 by 216, multiply the quotient by 279, 
from the product subtract 308, and to the remainder add 28256, 
what will be the amount? 

3. If the product of 256 into 576, is divided by 192, the quo- 
tient increased by 25071, and the sum diminished by 182038, 
what will be the remainder ? ‘o 

4. If the difference between 8256 and 9408, is divided by 
96, the quotient increased by 246045, the sum diminished by 
73418, and the remainder multiplied by 8056, what will be 
the product? 

5. Two men start from the same place at the same time, one 
travels 93 miles a day, and the other 115 miles a day: how 
many miles will each have traveled, and how far apart will 
they be at the end of 17 days? 

6. A merchant bought 68 bales of goods, each bale contained 
84 pieces, and each piece 29 yards: how many yards did he 
buy ? wer % 

“7 A man sold 155 acres be a at 84 dollars per aere, and 
took in payment for it, 19 horses at 65 dollars apiece, and 15. ag 
cows at 17 dollars apiece: how much was still-due him? | 
¥ 8. What number besides 187 will exactly divide 11871? 

9. If the quotient is 275, the divisor 383,. - the vemainter 
49, what is the dividend ? 

10. If the dividend is 2756, the quotient 184, = he # Ten, 
mainder 180, what is the divisor oe ‘ 

Jay What feast 5876 be multiplied by, to make 65210882 Lm 

4 — ae aay times can 487 be subtracted from 18791? — 
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13. If 2 man’s salary is 8176 dollars a year, oud he spends 
7 dollars'a day, how much can he lay up? 

14. In a single city, there are 2170 dollars spent daily for 
cigars: how many free schools will this support, at the cost 

iat 1085 dollars each per annum ? 
an 15. A‘man bought 467 acres Of land, at 16 dollars per acre, 
and sold it for 9340 dollars: how rack did he get per acre; 

and how much did he gain, or lose by his bargain? 
16. A merchant bought 67 yards of broadcloth at 42 shil- 
lings a yard; 89 yards of silk, at 14 shillings a yard; 29 dozen 
silk hose, at 63 shillings per dozen; and 58 dozen gloves, at 48 
shillings per dozen: what was the amount of his bill? 
17. A man bought 563 horses, at 65 dollars apiece, and sold 
-them so as to make 860 dollars: how much did he get apiece 
» for them? 

18. A miller bought 650 bushels of wheat, at 7 sl a, 
bushel, 56 Beshels he which peng worthless he threw aw. a 


or 306 as ses at nis 5 dollars aueent 2 
- 20. A owns 1368 acres of wild land, which is 


i oils A Aes bobeht one lot of 75 oxen for 875 \ lars, and 
another lot of 115 for 8050 dollars: what did he pay for the 
whole ; how much apiece for each lot; and what must he sell 

j he may neither minke nor lose By the ope- 


o numbers is contained 14 times i in 252, 
ber is 49 times the smaller: what are. the 


3, A 1 nek pound of cotton has been spun nto a ey 76 
ong, and a pony ole wool sa a thread 95 miles ae A 


sue miles? ™ 
Saree D4 TE a mele engines can do the ue of 2 a 


he 


oe 


gens 
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25. If the difference between 68275 and 45268, is multiplied 
by the sum of 1034284268, what-will be the prodite2 <7 
26. If the sum of 14350 and 7845, is divided by 965, and the 
quotient multiplied by 886, and the product diminished by 761, 
what will the remainder be? - 
27. If the sum of 250 and 173, is multiplied by their differ- — 
ence, and the product divided by 45, what will be the quotient? 
28. How many men will it take cc do .as much work - in et 
day, as 868 men can do in 184 days? ii 
29. How many men would it require to do the same Work 
in 16 days? * es 
80. Four men, A, B, C, and D, bought a ship together for ~ 
16256 dollars; A paid 4756 dollars, B paid. 763 dollars more 
than A, and © 256 dollars less than B: how much did D pay ? 
81. A drover bought 538 sheep at 23 shillings a head, and 
821 at 18 shillings; he afterwards sold 276 at 27 shillings to 
one customer, and 186 at 31 shillings to another: how many 
had he lett; and how much did they stand him in apiece? 
an b mught a drove of oxen.for 18130 dollars, and 
of them at 51 dollars apiece, the rest ‘stood ! him 
ée: how many did he buy? ; 
1e difference between 9513702858 divided ne 


a 


1987, and 464 
84. Navona fests brought 361 head of cattle to market, 
st him 48 dollars a head, sold 83 to one butcher at Gr 
a ce, and 96 to another at 56 dollars : how many ha 
he left; and what did they stand him in apiece? ~ 

85. The ship America ‘of Boston, sailed’ 
of 11 miles per hour, when” ‘she encoun’ 
as curios veleag drove her back a 


imes as “aii as A. 


we B aut C worth: % 
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GENERAL PRINCIPLES IN DIVISION. 

82. From the fature of division, it is evident that the value 
of the quotient depends both on the divisor and the dividend. 

Oss. 1. If the divisor is eqguad to the dividend, the quotient is 1. 

2. If the divisor is greater than the dividend, the quotient is Jess than 1. 

2. If the divisor is ess than the dividend, the quotient is greater than 1. 

4, If the divisor is 1, the quotient is egua/ to the dividend. 

5. If the divisor is greater ‘han 1, the quotient is Zess than the dividend. 

6. If the divisor is Jess than. ® quotient is ereater than the dividend. 

83. If a given divisor is contained in a given dividend a 
certain number of times, the same divisor will obviously be 
contained, 

In double that dividend, twice as many times ; 

In three times that dividend, thrice as many times. Hence, 


If the divisor remains the same, multiplying the dividend by 
any munber, is in effect multi pl ying the quotient by that 
number. 

Thus, 4 is contained in 12, 8 times; in two tithes 12 or 24, 
4 is contained 6 times; (i.e. ‘twice 8 times;) in 8 times 12 or 
86, 4 is contained 9 times; (i.e. thrice 3 times;) &c. 

84. Again, if a given divisor is contained in a given divi- 
dend a certain number of times, the same divisor is contained, 

In half that dividend, half as many times ; 

Ina third of that dividend, a third as many times, dc. 

 Henee, oe 
If the divisor remains the same, dividing the Crider by 
any number, is in effect dividing the quotient by that number. 
Thus, 4 is contained in 24, 6 times ; in 24-2 or 12, (half of 
24,) 4is contained 8 times; (i. e. half of 6 times ;) in ‘24-3 or 
8, ‘G@hbird of 2d) 4 is contained 2 times; (i. e. a third of 6 
times ;) &e, oe 


85. If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 

Lwice that divisor is coanaindd only half as many times ; sya 

Three times that divisor, a third as many times, &c. Hone, 


Ff the dividend remains the same, multiplying the divisor by 
any number, is in eid dividing the nas by that n i 


. 


Qurst. —22, Upon what does the value of the quoti ient depend ? 83: 


divisor remains the same, what is the effect of multiplying the dividend? 
84. What is the effect of dividing the dividend? , 


os 
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Thus, 2 is contained in 12, 6 times; 2 times 2 or 4, is con- 
tained in 12, 3 times; (i. e. half of 6 times ;) 3 times 2 or 6, is 
contained in 12, 2 times; (i. e. a third of 6 times ;) &c. 


86. If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 

Half that divisor is contained twice as many times; 

A third of that divisor, three times as many times, &e. 
Hence, 


Lf the dividend remains the same, dividing the divisor by any 
number, is in effect multiplying the quotient by that number. 

Thus, 6 is contained in 24, 4 times: 6-+2 or 8, (half of 6,) is 
contained in 24, 8 times; (i. e. twice 4 times ;) §+8 or 2, (a 
third of 6,) is contained in 24,12 times; (i. e. three times 4 
times ;) &e. 


87, From the preceding articles, it is evident that any given 
divisor is contained i in any given dividend, just as many times, 
as twice that divisor is contained in twice that dividend; three 
times that divisor in three times that dividend, &c. ! 

‘Conversely, any given divisor is contained in any given 
dividend just as many times, as haif that divisor is contained 
in half that dividend; a third of that divisor, in a third of that 
dividend, &c, Hence, 


88. Zf the divisor and dividend are both multiplied, or both 
divided by the same number, the quotient will not be altered. 
Thus, 4 is contained in 12, 3 times ; 
2 times 4 is contained in 2 times 12, 3 times : 
8 times 4is contained in 3 times 12, 3 times, ‘0, 
Again, 6 is contained in 24, 4 times : Gites 
6+2 ig contained in 24+2, 4 times; a 
6-8 is contained in 24+-3, 4 times, &c. 


88.0. Tf any given number is multiplied and the product di~ 
vided by the-same number, tts value will not be altered. Thus, 
12x5=60; and 60+5=12, the given number. 


: een. —85. If the dividend remains the same, what is the effect of mulliply- 
ing the divisor? 86. What is the effect of dividing the divisor? 88. What.is 
the effect, if the divisor and dividend are both multiplied or both divided by the 
same number? 88.¢. What is the effect of multiplying and dividing any given 
number by the same number ? 
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ARITHMETICAL TERMS. 


Arr. 89, Numbers are divided into two classes, abstract and 
concrete. 

Der. 1. Abstract numbers are numbers used without appli- 
cation to any object; as two, three, four, jive, &e. 

2. Concrete numbers are numbers applied to some particular 
object ; as two peaches, three pounds, &e. 

8. Numbers are also divided into prime and composite. 

4, A prime number is one which cannot be produced by 
multiplying any two or more numbers together; or which 
cannot be exactly divided by any whole number, except a unit 
and ‘ttseif. Thus, 1; 2, 3, 5, % Vyas; 4%, £9,283, 29.31 37; 
41, 48, 47, 58, 59, 61, 67, 71, 738, 79, 88, 89, 97, 101, &., are 
prime numbers. 


Oss, 1. The least divisor of every number is a prime number. 


2, One number is said to be prime to another, when a wnit is the only num- 
ber by which both can be divided without a remainder. 


3. The number of prime numbers is unlimited. All below a hundred are 
given above. The pupil can easily point out others. 

5. A composite number is one which is produced by multi- 
plying two or more factors together. (Art. 55.) 


Ozs. 1. Both prime and composite numbers may be either abstract or concrete. 


2. The learner must be careful not to confound numbers which are prime to 
each other with prime numbers ; for numbers that are prime to each other, may 
themse!ves be composite numbers. Thus 4 and 9 are prime to each other, while 
they are composite numbers, : 


6. An even number is one which can be Civided by 2 with- 
out a remainder; as, 4, 6, 8, 10. 

7. An odd number is one which cannot be divided by. 2 
without a remainder; as, 1, 3, 5, 7, 9, 15. 

Ozs, All even numbers except 2, are composite numbers. Some odd numbers 
are composite, others are prime. 


Qursr.—89. Into how many classes are numbers divided ? What are abstract 
numbers? Concrete? What other division of numbers is mentioned? What 
is a prime number? ©ds. When is one number said to be prime to another? 
How many prime numbers are there? Whatis a composite number? What is 
an eyen number? Anodd number? Qbs. Are even numbers prime or com- 
posite? What is true of odd numbers in this respect ? 
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8. An integer is a whole number. 

9. The reciprocal of a number, is the quotient arising from 
dividing a wnit by that number. Thus, we reciprocal of 2 is 
1-2, or $; the reciprocal of 3 is 1+3,-or 4 

10. The complement of a number, is ae difforence between 
that number and a wnit of the next higher order. Thus, the 
is dase of 8 is 2, because 8 taken from 10, leaves 2; the 
complement of 93, is ‘T, &e. 

Oxgs. The complement of a number consisting of one integral figure, either 
with or without decimals, is found by subtracting the number from 10. If ithas 
two integral figures, it must be subtracted from 100; if three, from 1000, &c. 

11. One number is a measure of another, when the former 
will divide the latter, without a remainder. Thus, 2 is a meas- 
ure of 4; 3 is a measure of 6. 

12. A common measure is a number, which will divide two 
or more numbers, without a remainder. Thus, 2 is a common 
measure of 4, 6, and 8. 


‘Ozs. 1. Any number that measures two others, will likewiso measure their 
sum, their difference, and their product. Thus, 3measures 9 and 15; it also meas- 
ures 15+9, 15—9, and 15 x9. 

2. A number that measures another, will also measure its multiple, or its pro- 
duct by any whole number. Thus, 6 measures 12,and it also measures 12 x2, 
or the product of 12 into any whole number. 


13. The aliquot parts of a number, are the parts by which 
it can be divided without aremainder. Thus, 3 and 7 are ali- 
quot parts of 21. Hence, 

Ozs. The aliquot parts of a number, are the factors, which being multiplied 
together, produce the given number. 

14. When two or more numbers are to be subjected to the 
same operation, they are included in a parenthesis (), or con- 
nected by a horizontal line placed over them ( ), called a vin- 
culum. Thus, the expression (7+4) x 8, or 7+4x 3, shows that 
the sum of 7 and 4 (11), is to be multiplied by 3. But 7 
+48, signifies that 4 only is to be multiplied by 8, and the 
product added to 7. 


Qurst.—What is an integer? What is the reciprocal of anumber? What 
is the complement of a number? O}s. How is the complement of a number 
con & of one, integral figure, found ? How, when it has two integral fig- 

fase ares? When is one number a measure of gnother ? What is a common meas 
pe ure?” What are aliquot parts of a number? When two or more numbers are 
Pas subjected to the same operation, how is it indicated ? 


ae 
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so 


ANALYSIS OF COMPOSITE NUMBERS. 


89.a. All composite numbers are composed of prime factors ; 
that is, the wltimate or least factors into which they may be 
resolved, are prime numbers. Hence, 

Oxzs. All numbers are either prime numbers, or are composed of prime factors. 


Ex. 1. Resolve 60 into its prime factors. 


Suggestion.—Divide the 60 by 2, which is the Operation, ’ 
least number that will divide it without a remain- : 
der. In like manner divide this quotient by 2; 2)60- 
and the next quotient by 3. The divisors, 2, 2, 3, 2)30 
with 5, the last quotient, are the prime factors re- 8)15 
quired. Hence, 5 


§9.b. to resolve a composite number into its prime factors, 


Divide the given number by the smallest number which will 
divide it without a remainder ; then divide this quotient im the 
same way, and thus continue the operation till a quotient is ob- 
tained, which can be divided by no number greater than 1. 

The several divisors with the last quotient, will be the prime 
factors required. 

Orzs. The reason of this rule may be seen from the following considerations : 

First, the respective divisors are prime factors; for, they are the least num- 


bers, which will divide the given number and the successive quotients, without 
aremainder. (Art. 89. Def. 4, Obs.) 


Second, the last quotient is also a prime factor; for, it can not be exactly di- 
vided by any number except a wnit and itself. (Art. 89. Def. 4.) 
2, A composite number can be divided by any of its prime factors without a 
remainder, and by the product of any two or more of them, but by no other 
number Thus, the prime factors of 30are 2, 3, and 5. Now 30 can be divided 
by 2,3, and 5; also by 2x3, 2x5, 3x5, and by 2x3x55 but by_no other num- 
ber. 
*% 2. Resolve 24, 26, 82, 84, 86, 39, and 44 into prime factors. 
8. Resolve 46, 48, 51, 52, 58, 62, 68, 69 into prime factors. 
.. 4, Resolve 10, 79, 74, 'I5, 76, 78, 82, 85 into prime factors. 
5. Resolve 120, 124, 186, 156, 208, 145, 225, into prime fact. 
6. Resolve 256, 34, 576, 672, 796, 864, 9455, into prime fact 
7. Resolve 3420,18500, 46096, and 96464 into pri 


Qursr.—89. a. Of what are all composite numbers compose 
then is true ofall numbers? 89.5. How do you resolve a comp 
into its prime factors? Obs. How does it appear that the dij 
quotient are prime factors ? 


Arrs. 89.a-91.] | CANCELLATION, = 93 


CANOELLATION.* 


99. Cancellation is the method of contracting arithmeti- 
cal operations by rejecting equal factors. 


Oss. 1. The term cancel, is from the Latin cancello, to cross out, or reject. 
2, Cancellation is applicable to division, when the divisor and dividend have 
common factors, and especially to that class of examples which involve both 
muitiplication and division. * 

But it is applied with the greatest advantage to reduction of Compound Frac- 
tions to Simple ones, Multiplication and Division of Fractions, Simple and Com- 
pound Proportion. 


$6.a. We have seen that division is finding a quotient, 
which multiplied into the divisor will produce the dividend. . ’ 
(Art. 65.) If, therefore, the dividend is resolved into two- 
such factors that one of them.is the divisor, the other factor - 
will be the quotient. Suppose 42 is to be divided by 6. Now 
the factors of 42 are 6 and 7, the first of which being, the di- 
visor, the other must be the quotient. Therefore, © a 

Canceling a factor of any number, divides the number by : "Se, 
factor. Hence, * 


91, When the divisor is a factor of the dividend. 


Cancel both the divisor and the factor of the dividend to 
which it is equal ; and the remaining Sactor of me'dividend will 
be the quotient. 

1. Divide the product of 19 into 25 by 19% 4&4 é 

Suggestion..—Cancel the 19, which is com- © 


mon both to the divisor ul dividend, and i 
25, the other factor, is the quotient. 


= Ops. 1, It should be observed, whenever a factor cag ed, is equal ‘to the 
nunber itself, the figure 1 either expressed or understood, is always left; for if 
auy number is divided by itself, the quotient is always 1 (Art 82> Obs.) 

2. When the 1 thus left, isin the multiplier or divisor or denominator of & _ 
fraction, it may be disregarded ; for, multiplying or dividing a number hy af ped ioe 
not alter the number. — (Arts. 45, 82, Obs. 4.) But when the 1 ‘stat 
dend, or erator of afraction, it performs an impor’ tant offic \ 
served: q 


UEST, 90. What is Cancellation? Obs. What is meant by the term cancel? 
es is cancellation applicable ? % 90.a. What is the effect of canceling a 

any number? $1. When the divisor is a factor of the dividend, how 
proceed ? d i 


a 
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2. Divide 85 x 31 by 85. 4, Divide 75 x 40 by 40. 
8. Divide 76x58 by 58. 5. Divide 63 x 28 by 7. 


Suggestion—28 =4x7T; consequently the Operation. 
whole dividend is equal to 63 x 4x7. We there- n)63x4xft 
fore cancel the 7, which is a factor common 252 Ans. 
both to the dividend and the divisor. The product of 63 x4, 
the other factors of the dividend, is the answer required. 

6. In 82 times 84, how many times 8? Ans. 836. 
7. In 85 times 95, how many times 7 ? 
8. In 48 times 133, how many times 8? 
9. In 96 times 156, how many times 12? 
10. Divide 168 x27 by 7x3. 


Suggestion.—We first cancel the factor 7, Operation. 
which is common to the divisor and divi- 7X 3)168 X 2x il 
dend, then divide the product of 168 into 3)336 
2 by 30 112 Ans. 


11. Divide the product of 21 into 4 into 9, by the product 
of 8 into 7 into 2 into 3. 

Suggestion.—The product of 3 x 7 Operation. 
is 21; we therefore cancel the fac- $x%x2x38)24x4x9 
tors 8 and 7 in the divisor, and the @)3h oe 
21 in the dividend. Then dividing % Ans 
the product of 4x9 the remaining a‘ 
factors of the dividend by the product of 2x8, the remaining 
factors of the divisor, we have 6 for the quotient. Hence, 


92. When the divisor and dividend have common factors. 

Caneel the factors common to both ; then divide the product 
of the remaining factors in the dividend by the product of those 
remaining in the divisor, and the quotient will be the answer. 


Oss. If two or more factors in the divisor taken. together, aro equal to one 
factor in the dividend, or vice versa, cancel the single factor in the one, and 
those which are equal to it in the other. 


12.. Divide the product of 7, 9, 15, and 8 by the product of 
B, 7,ands. ; 

13. Divide the product of 6, 8, 7, and 4 by 12 into 6, 

14, Divide the product of 2, 28, and 15 by 80, 

15. Divide the product of 5, 6, and 56 by 7 into 8, 


Quest.—92. When the divisor and dividend have common factors, how 
proceed ? 


Arts. 92—95.] GREATEST COMMON DIVISOR. 95 


GREATEST COMMON DIVISOR. 


93. A Common Divisor is a number which will divide two 
or more numbers without aremainder. Thus, 2 is a common 
divisor of 4, 6, 8, 12, 16. 


. 94. The Greatest Common Divisor of two or more numbers, 
is the greatest number which will divide each of them without 
aremainder. Thus, 6 is the greatest common divisor of 12, 
18, and 24. 


Oss. 1. A common divisor is often called a common measure. 


2. Numbers which have no common measure or divisor, greater than 1, are 
said to be incommensurable. Thus, 11 and 17 are incommensurable. 

3. It will be seen that a common divisor of two or more numbers, is simply a 
factor which is common to those numbers, and the greatest common divisor is 
the greatest factor common to them. Hence, 


= . . 
95. To find a common divisor of two or more numbers. 


Resolve cach number into two or more factors, one of which 
shall be common to all the given numbers. (Art. 56.) 


Oss. If the given numbers have not a common factor, they cannot have a 
common divisor greater than 1; consequently, they are either prime numbers, 
or are prime to each other. (Art. 89. Def. 5. Obs, 2.) 


WNote.—Tho following facts may assist the learner in finding common divisors: 

1. Any number ending in 0, also any even number, as 2, 4, 6, &¢., may be 
divided by 2. 

2. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided by 10. 

4, When the two right hand figures are divisible by 4, the whole number may 
be divided by 4. 

5. If the three right hand figures of any number are divisible by 8, the whole 
is divisible by 8. ~ 


Ex. 1. Find a common divisor of 8, 10, and 12. ~ 


Analysis.—8 may be resolved into the factors 2 and4; that 
is, 8=2 x4; 10=2 x55 and 12=2x6, The factor 2 is com- 
mon to each number and is therefore a common divisor of them. 

2. Find a common divisor of 9, 15, 18, and 24. 

8. Find a common divisor of 16, 20, and 36. 

4. Find a comnion divisor of 85, 50, 75, and 80. 

5. Find a common divisor of 148 and 184, 

6. Find a common divisor of 126 and 4658. 


se -Quust.—93. What isa common divisor? 94. What is the greatest common 
_ divisor of two or more numbers? Obs. What is a common divisor sometimes 
called? 95. How do you find a common divisor of two or more numbers? 


<. 


- esto a common divisor? 96. How find the greatest common cone of be ty 


§ 
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7. What is the greatest common divisor of 30 and 42? 
Suggestion.—Dividing 42 by 30, the remain-- Operation. 
der is 12; then dividing 30 (the preceding di- 30)42( 
visor) by 12 (the last remainder) the remainder 30 
is 6; finally, dividing 12 (the preceding divisor) e968 


by 6 (the last remainder) nothing remains; ae . 
consequently 6, the last divisor, is the greatest 6/122 
chine oukdiaian: Hence, - 12 


96. To find the greatest common divisor of two numbers. 


Divide the greater number by the less; then divide the pre- 
ceding divisor by the last remainder, and so on, till nothing re- 
mains. The last divisor will be the greatest common divisor. 


Demonstration—Since 6 is a measure of the last dividend 
12, in the solution above, it must therefore be a measure of 
the preceding dividend 80; because 80=2x12+6; now 380 is 
one of the givennumbers. Again, since 6 measures 12 and 30, 
it must also measure their sum, viz: 80+12, or 42, which is 
the other given number. (Art. 89. Def. 12. Obs.,) 


8. What is the greatest common divisor of 63 and 147 ? 
9, What is the greatest common divisor of 91 and 117? 
10. Find the greatest common divisor of 247 and 328. 
11. Find the greatest common divisor of 285 and 465. 
12. What is the greatest common divisor of 2145 and 3471? 
Of 464320 and 18945? Of 638296 and 33888? Of 18996 and 
29982? Of 260424 and 54423? Of 148168 and 2064888 ? 


97. To find the greatest common divisor of more than two 
numbers. 


First find the greatest common divisor of any two of the given 
numbers ; then, that of the common divisor thus obtained and 
of another given number, and so on through all the given num- 
bers. The last common divisor found, wiil be the one required, 


13. What is the greatest com. divisor of 63, 105, and 140? 


14, Find the greatest common divisor of 16, 24, and 100. 
15, Find the greatest common divisor of 499, 144, and 1044, 


oo 


Qurs7.— Obs. If two numbers have not a common factor, what is true of them 


numbers? 97. Of more than two? 


i Pt 


Pa 


Arrs. 96-101.] LEAST COMMON MULTIPLE. 


LEAST COMMON MULTIPLE. 


98. A muitiple is a number which can be divided by another 

number without a remainder. Thus, 4 is a multiple of 2; 10 
, is a multiple of 5. 5s 

Oss. The term multiple, is from the Latin mudtiplez, which signifies mani- 
fold, or containing many times. 

99. A common multiple is a number which can be divided 
by two or more numbers without a remainder. Thus, 12 isa 
com. multiple of 2, 8, and 4; 15 is a com. multiple of 3 and 5. 

Oss. A common multiple is a composite number, of which each of the given 
numbers must be a factor; otherwise it could not be divided by them. 

108. The continued product of two or more given numbers 
will always form a common multiple of those numbers. 

Oss. The same numbers, therefore, may have an unlimited number of common 
multiples; for, multiplying their continued product by any number, will form a 
new common multiple. (Art. 99. Obs.) 

101. The least common multiple of two or more numbers, is 
the least number which can be divided by cach of them without 
a remainder, Thus, 12 is the least com. multiple of 4 and 6. 


Ozs. The least common multiple of two or more numbers, is the product of 
all the prime factors of the given numbers, each factor being taken as many 
times, as are equal to the greatest number of times it is found in either of 
the given numbers. For, a number which does not contain all the prime fac- 
tors of either of the given numbers, cannot be divided by that number, and 
therefore is not a common multiple of them. (Art. 89.5. Obs. 2.) On the other 
hand, if any prime factor were employed more times than it is repeated as a fac- 
tor in some one of the given numbers, then the product would not be the least 
‘common multiple. 


15. Find the least common multiple of 6, 10, and 12. 


Analysis.—By resolving the given numbers 6=2x$ 

“into their prime factors, it will be seen that 10=2x5 
the different factors are 2,8,and 5. Nowthe 12=2x2x3 
greatest number of times that 2 is found in ~ 
either, is two ; therefore the 2 must be taken twice in the pro- 
duct, and the other 2s must be rejected. Again, 3 is found 
only once as a factor in either of the given numbers, conse- 
quently it must be taken once in the product, and the other 3 


RS. NERA: 


Quest.—98. What is a multiple? 99. What isa common multiple? 100 
How may acommon multiple ef twe or more numbers be found? Obs. How 
/ many common multiples may there be of any given numbers? 101. What is 
the least common multiple of two or more numbers ? 
Cy Pp, 4 
_ = 


x 
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“be rejected. Finally, 5 is found only once, and therefore must 


. 


line together, and the product will be the least common multiple. 


be taken once in the product. Now, 2x2x3x5=60, which 
is the Jeast common multiple of the given numbers. 


Suggestion.—Write the given numbers Operation. 
in a line, and dividing by 2 thespmallest 2)6"10"12 
number that will divide any a them 3)3 IT Be eB 
without a remainder, set the quotients 3, 


eee 5’ 2 2 


5, and 6 in aline below. Next divide this 2X3K5X2=60 


fino by 8 and set the quotients and undi- 
vided number 5 in a line below as before. Finally, multiply 
all the divisors into the quotients and undivided number in 
the last line, and the product is the answer required. Hence, 


102. To find the least common multiple of two or more 
numbers. 


I. Write the given numbers in a horizontal line, and divide 
by the smallest number which will divide any two or more of 
them without a remainder, setting the quotients and undwided 
numbers in a line below. 

I. Divide this line and set down the results as before ; thus 
continue the operation till there are no two numbers which can 
be exactly divided by any number greater than 1. 

Il. Finally, multiply all the divisors and numbers in the last 


aa 


Oss, 1. The reason for dividing by the smailest number, is because the least 
divisor of every number is a prime number, and we wish to resolve the given . 
numbers into their prime factors. If we divide by a composite number, it may 
have a factor common to some of the quotients, or undivided numbers in the last, 
line which must be rejected, or their continued promaet will not be the least 
common multiple of the given numbers. (See Note 2 p. 99.) 

2. The object of writing the numbers in a horizontal line, is because this ar- — 
yangement enables us to resolve all of them into prime factors at once, and at 
the same time, reject those factors which are not to enter into the product.” g 

3. If the given numbers are prime numbers, or are prime to each other, the q 
continued product of (hem, will be their least common multiple. Thus, the least .; 
common multiple of 5 and 7 is 355 of 8 and9 is 72, (Art. 95. Obs.) : 

en t fi 


Quust.—102, How is the least common multiple of two or more numbers 
found? Ohs. Why do you divide by the smallest number that will divide two ~ 
or more of the given numbers without a remainder? -How does it appear that 
dividing by ally number that will divide two or more numbers without a re- 
mainder, will not always produce the least common multiple ? Why write the 
given numbers in a horizontal line? What is the least common multiple of two So 
or more prime mumbersy: or numbers tee. are prime to each other? fe 

a abe aa Te. 
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* 


16. Find the least common multiple of 6, 8; md 12. 


ee 
a Xe Ne 
First Operation. Second Oienibion: — 


2)6'’8''12 6)6/S 12 Ss 


2)374"" 6 + 2)178" 2 
3)32" 3 ? ay ae 
Toes -- Now 6X2x4=48. 


2X2X8X2—24 Ans. 


Note 1.—In the first operation we divide by the smallest numbers which will 
divide any two of the given numbers without a remainder, and 24 the product 
of the divisors, and the numbers in the last line, is the true answer. 

2. In the second operation, we divide by 6, then by 2. But 6is a compo- 
sile number and contains the factor 2, which iscommon to the 4 in the last line; 
consequently, the continued product, though a common multiple, is not the least 

common multiple of the given numbers. It is twice too large. Hence, 

3. It will be seen that “dividing by any number, which will divide two or 
more of the given numbers without a remainder,” according to the rule some- 
times given, does not always produce the deast common multiple of the given 
numbers. e ae 


> 17. Find the least common multiple of 4, 9, and 12. 
18. Find the least common multiple of 16, 12, and 24. 
19. Find the least common multiple of 15, 9, 6, and 5. 
20. Findsthe least common multiple of 10, é 18, 15. 


Z 91. Find the least common multiple of 24, 16, 15, 20. 
99. Find the least common multiple of 25, 60, 72, 35. / 
23. Find the least common multiple of 68, 12,84, 72. Pi 
94. Find the least common multiple of 54, 81, 14, 63. ; 


25. Find the least common multiple of 12, 72, 86, 144. 


~ 26. Find the least common multiple of the nine digits, 


97. Find the léast common multiple of 17, 29, and 53, 
28. Find the least common multiple of 8, 9, 55, and 49, _ 
“99. Find the least common multiple of 720, 836, and 1736. | 
30. Find the least com. mul. of 8, 12, 16, 24,36, 48, 72, 144. 4 
81. Three men start from the same place at the same time, j 
to go round a circular field; one of which can travel the dis- 
tance in 8 hours, another in 10 hours, and the ,other in 12 
hours. In what time will they all meet at the starting place? @ 
82, Af the time of meeting, 8 others joined the company, — 


--one of whom could perform the distance in 6 hours, another a 


jn-16 hours, and the other in 18 hours; when will the six r 
“meet at the place from which fer started b “Ans. » h. a 
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SECTION VI. _ 
FRACTIONS. 
MENTAL Boe! “py 8 


Art. 193. When a number or thing is divided into two egual 
parts, one of these parts is called one half. If divided into 
three equal parts, one of the parts is called one third ; if di- 
vided into four equal parts, one of the parts is called one 
Sourth or one quarter ; if into ten, tenths ; if into a hundred, 
hundredths, &e. That is, 

When a number or thing is divided into equal parts, the 
parts take their name from ‘the number of parts into which the 
thing or number is divided. 


a& 


104. The value of one of these equal parts manifestly de- 
pends pon the number of parts into which the given number 
or thing is divided. Thus, if an orange is successively divided 
into 2, 8, 4, 5, &c. equal parts, the thirds will be less than 
the Rolnose he fourths than the thirds; the fifths than the 
fourths, dro: 

* Ex. 1. What is one half of 2 cents? Of 4 cents? 6? 8? 
16? 18? 20? 24? °802 402 50? 602 702 80? 1002 = 
2. What is one third of 6 cents? Of9? 12% 15? 


Oss. A half of any number, it will be perceived, is equal to as many units, as 


2 is contained times in that number; a third of anumber is equal to as many ~ 


units, as 3 is contained times in the given number ; a fourth is equal toas many, 
as 4 is contained in it, &c, 


3. What is a third of 18% 21% 24? 272 80? 36? 892 45% 


60? 422 54? 752 


g 


~ Quest.—103, What is meant by one half? What is meant by one third ? 


a What is meant by a fourth? 3 fourths? What are fourths sometimes called 2 


What is meant by fifths? By sixths? EHighths? How many sevenths make a 
whole one? How many tenths? What is meant by twentieths ? By hun- 


_ dredths? Whena number or thing is divided into equal parts, from what de 


the parts take their name? 104, Upon what does the value of one of these equal 


paris depend? Which is the greatery a sixth or a fourth? A seventh or 9 
tenth? — » 


te 


& 


his 


? 
[ 
| 
B 


~ 6 cents. Therefore, 1 half a pound of ome} 


Pee re em 
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4. A fourth of 20% 24? 982 89% 362 402 442 48? 

5. A fifth of 25? 30? 85? 402 45% 502 552 60? 1002 
6. A sixth of 18? 24% 36? 30? 482 602 542 422 722 
7. A seventh of 28? 385? 21? 42? 56? 49? 632 

8. An eighth of 242 40? 82? 64? 48? 562.722 882 
9. A ninth of 18? 86? 27? 452? 542 72? 68? 81% 99? 
10. A tenth of 40? 60? 50? 802 100? 902 120? 

11. What part of 2 is 1? Ans. One half. 
12. What partof3is1? Of4? 5? 7? 102? 152 192 
13. What part of 3 is 2? 


Suggestion.—Since 1 is 1 third part of 8, 2 must be two 
times 1 third part of 3, or two thirds of 3.% 


14, What partof 5 is 2? 3? 42 5? 62 82 92 15? 

15. What part of 8 is 32 7? 62 9% 8? 12% 15? 192 

16. What part of 17 is 5% 8? 92 1382 15? 16? 20% 

17. What part of 100;is 13? 29% 63% 75 922 99 

18. If 1 half an orange cost 2 cents, what will @'whole < orange 
cost ? 


Analysis —If 1 half of an orange cost 2 cents, 2 halves or a 
whole orange, will cost twice as much; and 2 times 2 cents 
are 4 cents. A whole orange will, therefore, cost 4 cents. 


19. If 1 third of a pie cost 4 cents, what will 2 thirds cost? 
Wahat will.a whole pie cost ? ge 
20. If 1 fourth of a pound of ginger cost 3 cents, what will 
@ fourths of a pound cost? 3 fourths? What will a whole 

pound cost ? 
91. If 1 eighth of a yard of cloth nm % shillings, what will 


8 eighths cost? 5 eighths? 7 eighths? A whole yard? 


* 99. If 1 third of a barrel of flow cost 3 dollars, how much 


‘will a whole barrel cost? 5 barrels? 8 barrels ? 


23. If1 sixth of a hogshead of molasses cost 5 dollars, what 
will be the cost of 1 hogshead? Of 10 hogsheads ? 

24. If 1 pound of sugar cost 12 cents, what will 1 hall a 
pound cost ? 5 

Analysis —If 1 pound cost 12 cents, it is plain that 1 i if 
a pound will cost’l half of 12 cents; ‘and 1 half of 12 cent 


ee alae 6 cents. 
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25. If 1 yard of ribbon cost 15 cents, how much will 1 third 
of a yard cost? 

26. If 1 pound of tea cost 4 shillings, how much will 1 fourth 
of a pound cost? 2 fourths? 3 fourths? ; 

27. If a ton of hay cost 15 dollars, how much will 1 fifth of 
a ton cost? 2 fifths? 3 fifths ? 

28. What will 1 tenth of an acre of land cost, at 30 dollars 
per acre? 2 tenths? 6 tenths? 

29, What will 1 eighth of a ton of iron cost, at 48 dollars 
per ton? 8 eighths? 5 eighths ? 7 eighths ? 

30. If 1 bushel of corn cost 1 half a dollar, what will 2 
bushels cost? 4 bushels? 8 bushels? « 


Analysis:—If 1 bushel cost 1 half a dollar, 2 bushels will 
cost twice as much; and 2 times 1 half are 2 halves, which 
are equal toa whole dollar. Again, 4.bushels will cost 4 
times as veh as 1 bushel, and 4 times 1 half dollar are 4 
halves, equal to. 2*whole dollars. ? 


81. If one man eats 1 half ‘a loaf of bread at a meal, how 
many loaves will 3 men eat ? 

32. How many whole ones in 4 halves? 5 halves ? 6 halves? 
8 halves? 9 halves? 

83. If I burn 1 third of a ton of coal in a week, how much 
shall I burn in 3 weeks? 4 weeks? 6 weeks? 10 weeks? 12 
weeks? =. all 

34. How many whole ones in 4 thirds, and how many over ? 
Xn 6 thirds? 8 thirds? 11 thirds? 14 thirds ? 

85. If a horse eat 1:fourth of a bushel of oats a day, how 
many will he eat in 6 days? nS? In10? In12? 

36. If a boy can saw 1 eighth of a cord of wood in a day, 
how much can he saw in 6 days? In 12 days? In 15 days? 
In 24 days? 

37. If 12 oranges were divided equally among 4 boys, what 
part of them would each boy receive; and how many oranges 
would each have? i 


Analysis.—1 is 1 fourth of 4; hence, 1 boy must receive 1 
fourth part of the oranges. Now 1 fourth of 12 oranges is 8 
oranges. Therefore, each boy would receive 3 oranges, 


as. A builder employed 6 men to do a job of work, for 
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which he gave them 24 dollars: what part of Ahe mon 
i man receive? 2men? 3men? 4 men? How many dollars 
did 1 man receive? 2 men? 38 men? 4 men? 
* 39. If 5 yards of cloth cost 40 dollars, what part of 40 dol- 
lars will 1 yard cost? 2 yards? 3 yards? 4 yards?’ How many 
dollars will 1 yard cost? 2 yards? 3 yards? 4 yards? 

40. 2 is 1 third of what number ? § 


Analysis.—If 2 is 1 third of a number, 8 thirds or the whole 
number, must be 3 times as many; and 8 times 2are 6. There- 
fore 2 is 1 third of 6. 


Or thus, 2 is a third of 3 times 2; and 8 times 2 are 6. 2 


41, 4 is 1 fifth of what number? 1 sixth of what number? 
1 third? 1 eighth? 1 fourth? 1 seventh? 

42. 6 is 1 third of what number? 1 fourth? 1 seventh? 1 
tenth? 1 ninth? 1 twelfth ? 

43. 5is 1 fourth of what number? 1 sixth? 1 eighth? 1 
eleventh? 1 twelfth? 

44, 8 is 1 seventh of what number? 1 sixth? 1 tenth? 1 « 
ninth? 1 twelfth ? 

45. 4 is 2 thirds of what number? 

Suggestion—First find 1 third. Now if 4 is 2 thirds, 1 third 4 
is 1 half of 4, which is 2; and 3 thirds is 3 times 2, or 6. 
Therefore 4 is 2 thirds of 6. 4 


46. 9 i8 3 fourths of what number? 7% 

47. 8 is 4 fifths of what number? 

48, 16 is 4 ninths of what number? 

49. 20 is 5 eighths of what number ? 

50. 32 is 8 twelfths of what number ? 

51. What is 2 thirds of 24? 

Analysis—1 third of 24 is 8, and 2 thirds is 2 times as 
many, which is 16. Therefore 16 is 2 thirds of 24. 

52. What is 8 fourths of 16? Of20? Of 28? Of 40? 

53. Whatis 4 fifths of 15? Of 20? Of 252 Of 40? Of 552. 

54, What is 5 sixths of 18? Of802 Of42? 54% Of 72? 

55. Whatis 8 sevenths of 28? Of85? Of 42? Of56? Of 632 

__ 56. What is 8 fifths of 4 times 10? Of 5 times 9? 

57. What is 5 sixths of 3 times 12? Of 5 times 12? 

58. What is 7 ninths of 6 times 6? Of 8 times 9? 
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EXERCISES FOR THE SLATE. 


105. When a number or thing is divided into eguat parts, 
as halves, thirds, fourths, fifths, &c., these parts are called 
Fractions. Hence, 


A Fraction denotes @ part or parts of a number or thing. 


Ozs. Fractions are used to express parts of a collection of things, as well as 
of a single thing ; or parts of any number of units, as well as of one unit. Thus, 
we speak of 1 third of siz oranges; 3 fifths of 75, &c. In this case the collec 
tion, oy number to be divided into equal parts, is regarded as a whole. 


106. Fractions are divided into two classes, Common ond 
Decimal. (For the illustration of Decimal Fractions, see 
Section VIL.) 


107. Common fractions are those which arise from dividing 
an integer into any number of equal parts. 

They are expressed by two numbers, one placed over the 
other, with a line between them. For sige ae one half is 
written thus, 4; one third,+; one fourth, }; nine tenths, ;%. 

The number below the line is called he denominator, and- 
shows into how many parts the number or thing is divided. 

The number above the line is called the swmerater, and 
shows how many parts are expressed by the fraction. -Thus, 
in the fraction 2, the denominator 3, shows that the number is 
divided into three equal parts; the numerator 2, shows that 
swo of those parts are expressed by the fraction. 

The numerator and denominator together, are called the 
terms of the fraction. 


Ozs. 1. The term fraction, is derived from the Latin fractio, which signifies 
the act of breaking, a broken part or piece. Hence, 
Fractions are sometimes called broken numbers. 


2. Common fractions are often called vulgar fractions. This term, however, is 
wery properly falling into disuse. 


ae 


QvrEst.—195. What are fractions? 106. Into how many elasses are fractions 
divided 107, What are Common Fractions ?- How are they expressed? What 
ig thé number below the line called? What does it show? What is the num- 
ber .above the line ca alled? What doesitshow? What are the numerator and 
denominator, taken together, called ? Obs. What is the menses of the. term” 
waction? What are common fractionssemetimes called? 


i \ HO ee 


a 
s 


Axrs. 105-109. ] FRACTIONS. ~~ 105 


3. The number below the line is called the denominator, because it gives the 
kame or denomination to the fraction ;-as, halves, thirds, fifths, é&c. 

The number xbove the line is called the nwmerator, because it numbers the 

parts, or shows how many parts are expressed by the fraction. 
168. Common Fractions are divided into proper, émproper 
simple, compound, complex, and mized numbers. 

A proper fraction is a fraction whose numerator is Zess than 
; a 2 Wr Di 
its denominator ;at,R¢ 

An improper fraction is one whose numerator is egual to, or 

greater than its denominator ; as, 3, 2. 
A simple fraction is a fraction which has but one numerator 
and one denominator, and may be proper or improper ; as, 2, 2. 
A compound fraction is a fraction of a fraction ; as, 2 of 4. 
A complex fraction is one which has a fraction in its nume« 
Qt 1 2 
; —25 4, ak Bs 
5 53 83 4 - 
A. mized number is a whole number and a fraction written 
ae 2 OFIL 3 
together ; as, 42, 2514. 

Oxzs. The original notion or definition of a fraction appears to have been, that 
ft was a part of a wnit. But it was seen, that those expressions whose numerator 
is equal to, or greater than their denominator, as 5 fifths, 9 fourths, &c., did not 

come under this definition; therefore they were called improper fractio”s. 

Although it is not accurate to call 5 fifths, or 9 fourths a part of a unit, there 
is no inaccuracy in calling them fractions ; for they denote parts of an integer. 
(Art. 105.) The impropriety, therefore, belongs not to this class of fractions, but 
to the definition which limits the meaning of the term fraction, to a part of a 
unit, and, consequently, is, not sufficiently comprehensive to cover the whole 
ground. ~ : 


Read the following fractions, and name the kind of each: 


rator, or denominator, or in both; as 


4. G&. 9. AT. 115. 235. 42723, 5670. 1235. 6007 
- Fo TO? B59 23 9 1649 23899 85871 F276 9045" 
4 256.13 BOE Ap it sc oaib. 99. i ot 
2. * of 28; 43 of 22 of 7; 2% of 28, of 1000; 7 of 63. 
‘bs PUPS 5 
3 


169. Fractions, it will be seen, both from the definition and 
the mode of expressing them, arise from division, and may be 
treated as expressions of wnexecuted division, the numerator 
answering to the dividend, and the denominator to the divisor. 
(Arts. 67, 105.) 


Quusr.—Why is the lower number called the denominator? Why is the 
upper one called the numerator? 108. How are common fractions divided? 
What is a proper fraction? An improper fraction? A simple fraction? A 


“compound fraetion? A complex fraction? A mixed number? 109, From 


what do fractions arise ? 


Pei 4 


< 
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110. The value of a fraction is the quotient of the numera- 
tor divided by the denominator. Thus the value of $ is two ; 
of 4 is one; of 3 is one third ; &c. Hence, 


LLL. Jf the denominator remains the same, multiplying the 
numerator by any number, multiplies the value of the fraction 
by that number, For, the numerator and denominator answer 
to the dividend and divisor; therefore, multiplying the numer- 
ator is the same as multiplying the dividend. Now multiply- 
ing the dividend, we have seen, multiplies the quotient, (Art. 
88,) which is the same as the value of the fraction. (Art.110.) 
Thus, the value of 8=2. Multiplying the numerator by 3, the 
fraction becomes 1, whose value is 6, and is the same as 2 x3. 


112. Dividing the numerator by any number, divides the 
value of the fraction by that number. For, dividing the divi- 
dend divides the quotient. (Art. 84.) Thus, $=2. Now di- 
viding the numerator by 2, the fraction becomes 3, whose value. 
is 1, and is the same as 24-2. Hence, 


Oxss. With a given denominator, the greater the numerator, the greater wil 
be the value of the fraction, 


113. If the numerator remains the same, multiplying the 
denominator by any number, divides the value of the fraction 
by that number. For, multiplying the divisor divides the quo- 
tient. (Art. 85.) Thus, ah 
inator by 2, the fraction pecamies 24, whose value is 2, and is 
the same as 4-2. ; 


114. Dividing the denominator by any number, multiplies 
the value of the fraction-by that number. Yor, dividing the 
divisor, multiplies the quotient. (Art. 86.) Thus, 2!=4. 
Now dividing the denominator by 2, the fraction becomes 2, 
whose-value is 8, and is the same as 4x2. Hence, 


Oss. With a given numerator, the greater the denominator, the less will be 
the vaiue of the fraction, 


Qurst.—110. What is the valueofafraction? 111. What is the effect of mul- 
tiplying the numerator while the denominator remains the same? Explain the 
reason. 112. What is the effect of dividing the numerator? Why? Qbs. With 
a given denominator, what is the effect of increasing the numerator? 113. What 
is the effect of multiplying the denominator ? Why? 114. What is the effect ~ 
of dividing the denominator? Why? Obs. With a giver numerater, what is 
tne effect of increasing the denominator ? < 
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115, It is evident from the preceding articles, that mudti- 
plying the numerator by any number, has the same effect on 
the value of the fraction, as dividing the denominator by: that 
number. (Arts. 111,114.) And, 

Dividing the numerator has the same effect as multiplying 
the denominator. (Arts. 112, 118.) 


116. If the numerator and denominator are both multiplied 
or both divided by the same number, the value of the fraction 
will not be altered. (Arts. 88, 109.) Thus, 12=8. Now if 
the numerator and denominator are both multiplied by 2, the 
fraction becomes 24; whose value is 8. If both terms are di- 
vided by 2, the fraction becomes $; whose value is 8; that is, 
12 — ne =$=38. * 

117. Since the value of a fraction is the quotient of the nu. 
merator divided by the denominator, it follows that 

If the numerator and denominator are equal, the value is a 
unit or one. “Thus, 2=1, J=1, &. 

If the numerator is greater par the denominator, the value 
is greater than one. Thus, 4=2, 3=12. 

if the numerator is dess than the denominator, the value is 
less than one. Thus, $=1 third of 1, =4 jifths of 1. 

Oxs. The best method to estimate the comparative magnitude or value of frac- 
tions, is to compare them wilh a wnit or one, aid not with each other. Thus, 
pupils are often puzzled to tell which is the greater, 7 eighths or 8 seveuths, 


when they attempt to compare the given fractions with each other; but by com- 
paring each with a unit, the difficulty vanishes at once. 


118. It will be seen from the preceding exercises that frac- 
tions may be added, subtracted, multiplied, and divided, as well 
as whole numbers. 


zs. In order to perform these operations, it is often necessary to make ce 
tain changes in the terms of the fractions, while the value Sap ne same. 

Thus, the terms of the fraction + may be changed inlo 2, 2, 4, &c., without 
altering its value; for in each case ythe value is2. Hence, 


For any given fraction, we may substitute any other fraction of equal value. 


QursTr—115.. What may be done to the denominator to produce the same 
effect on the value of the fraction, as multiplying the numerator by any given 
number? What, to produce the same effect, as dividing the numerator by any 
given number? 116. What is the effect if the numerator and denominator are 


_-both multiplied, or both divided by the same number? 117. When the numer- 
ator and denominator are equal, what is the value of the fraction? When the 


nuimerater is the larger, what? When smaller, what? 


ape 
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REDUCTION-OF FRACTIONS. 


119, Reduction of Fractions is the process of changing their 
terms into others, without altering the value of the fractions. 


” Oase L—Reducing fractions to their lowest terms. 


119.0. A fraction is said to be reduced to its lowest terms, 
when its numerator and denominator are expressed in the 
smallest numbers possible. 


Ex. 1. Reduce ;5 to its lowest terms. 


Suggestion.—Dividing both terms First. Operation. 
of the fraction by 2, it becomes 2. 2),6—%: then 3)3—1 Ans. 
Then, dividing both by 3, we ob- 
tain 4, whose terms are the lowest to which the given fraction 
can be reduced. 

Or, divide both terms by their greatest Second Operation. 
common divisor, which is 6, and the given Oye a. Ans. 
fraction will be reduced to its lowest terms by a single divi- 
sion. (Art. 96.) IHence, 


120. To reduce a fraction to its Zowest terms. 


Divide the numerator and denominator by any number which 
will divide them both without a remainder ; then divide this 
result as before, and so on till no number greater than 1 wild 
exactly divide them; the last two quotients will be the lowest 
terms to which the given fraction can be reduced. 

Or, divide both the numerator and denominator by their great- 
est common divisor ; and the quotients will be the lowest terms 
of the given fraction. (Art. 96.) 
~} Ons. 1. The value of a fraction is not altered by reducing it to its lowest terms; 
for the numerator and denominator are divided by the sume number. (Art. 116.y 

2. When the terms of the fraction are smali,ihe former method will generally 
be found to be the shorter and more convenient; but when the terms are large, 


it is often difficult to determine whether the fraction isin its simplest form, 
without finding their greatest common divisor. 


2. Reduce {8 to its lowest terms. “Ans. a 


Quest..-119. What is reduction of fractions? 119.2. What ismeant by lowest 
terms of a fraction? 120, How isa fraction reduced to its lowest terms? Obs, 
Js the value of a fraction altered by reducing it to its lowest terms ? Why not? 
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8. Reduce +5. 4, Reduce’$. 
5. Reduce 18. 6. Reduce 22. 
/T: Reduce #8. 8. Reduce $3. 
wd. Reduce ~~ 10. Reduce 53%. ¥ : 
11. Reduce 24%. 12. Reduce 338. 
 * 18, Reduce 733. 14. Reduce 433, 
15. Reduce 334. 16. Reduce 474°. 
i 17. Reduce 334. 18. Reduce $483. 


| Casu I.— Reducing improper Sractions to whole or mixed Nos, 


19. Reduce }7 to a whole or mixed number. 

Suggestion—The object in this example, is to Operation. 
find a whole or mixed number, whose value is 5)17 
equal to the given fraction. But the value of a 82 Ans. 
fraction is the quotient of the numerator di- 
vided by the denominator. (Art. 110.) We therefore divide 
the numerator by the denominator, and the result is 33. Hence, 

121. To reduce an improper fraction to a whole, or mixed 
number. 4s 

Divide the numerator by the denominator, and the quotient 
will be the whole, or mixed number required. 


Ozs. The remainder placed over the divisor, forms a part of the quotient, and 
must therefore be annexed to the integral figures. (Arts. 64, 71.) 


20. Reduce 22 to a whole or mixed number. Ans. 92, 
Reduce the following fractions to whole or mixed numbers: 


21. Reduce 7. 22. Reduce 3, 

98. Reduce 77. 24, Reduce 4. 

25. Reduce 1§. 26. Reduce §%?. 

27. Reduce By. 28. Reduce *A3,. 

29. Reduce %.. 80. Reduce-43. vy 


—  Oasu U.—Reducing mixed numbers to improper fractions. 
81, Reduce the mixed number 153 to an improper fraction, 
Suggestion—Since in 1 unit there are4 fourths, Operation, 

in 15, there are 15 times as many. We there- 15} 
fore reduce the 15 to fourths, by multiplying it by _* 

4, because 4 fourths make a whole one; and add- 63 
‘jing the 8 fourths we have 63ourths. Hence, 4 Ans. 


av wsT.—121, Mow reduce ‘an impropor fraction to a whole ox mixed number? 


110  RpucTION OF [Szcr. VI. 


122, To reduce a mized number to an improper fraction. 


Multiply the whole-number by the denominator of the frac- 
tion, and to the product add the gwen.numerator. The sum 
placed over the given denominator, will form the improper frac- 
tion required. 

Ozs. 1. A whole number may be expressed in the form of a fraction without 
altering its value, by making 1 the denominator. This fraction, in all cases, will 
be an improper fraction. & 


2. A ‘whole number may be reduced to a fraction of a given denominator, by 
multiplying the given number by the proposed denominator; the product ae 


be the numerator of the fraction eh 8 Thus, 25 may be expressed by = oe 4 
12°, or 499, &c., for = 27=100— 400. ae. . 
32. Reduce 8} to an improper fraction. Ans. %°. " 
Reduce the following mixed numbers to improper fractions : 

83. Reduce 93. 84, Reduce 163. 

85. Reduce 237, 36. Reduce 455%. 

387. Reduce 64,%. 88. Reduce 5623. 

39. Reduce 8043. 40. Reduce 7254. 

41. Reduce 45 to fifths. 42. Reduce 72 to eighths. 


48, Reduce 830 to sixths. 44, Reduce 748 to 1dths. 


" Gasp IV.—Reducing compound fractions to simple ones. 
45.) Hotness 2-of $ to a simple fraction. 


Aniniyers. —2 uns of $ is 2 times as much as 1 Ana of 4. 

/» Now 1 third of $ is & 3 on multiplying the denominator ‘di- 

vides oY value bf the fraction. (Art.113.) And 2 thirds is 2 
times <, which is equal to 42, or 4. (Art. 120.) 

Or, we may reason thus: inultiplying the Operation. 
numerator of the second fraction by 2,the #%#x=42 
numerator of the first, the result 7, is three and 32=% Ani 
times too large; for we wish to find only two 
thirds of $, instead of two times $, and two thirds of a num- 
ber, is manifestly the same as one third foo times that num- 
ber. Yo correct this, we take one third of 42, by multiply- 
“ing the denominator 7, by 8 the other dengan aces (Art. 
113. ) Hence, x 


QursT.—122. How reduce a mixed number to an improper fra 
How express a whole number in the form of a fraction? Hows: 
number to a fraction of a given denominator? 


A s A ed as 
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123, To reduce compound fractions to simple ones. 


Multiply all the numerators together for a new numerator, 
and all the denominators together for a new denominator. 


Oss. If the example contains whole or mixed numbers, they must be reduced 
to improper fractions, before the numerators or denominators are multiplied 
together. 


46. Reduce $ of } of 12 of 8 to a simple fraction. 
Solution.— of } of 13 of 8=4x4x lt x 2132, or }1 Ans. 
47. Reduce } of 1% of 4, to asimple fraction. ~ 
48. Reduce 5 of 2 of 4 fp a simple fraction. 

- 49. Reduce 2 Get is bord 4 to a simple fraction. 


Contraction by Cancellation. : : 
50. Reduce + of 2 of 2 of # to a simple fraction. 
o Suggestion.—Since the product of ieee 
the numerators is to be divided by the 1s se i? 5 
product of the denominators, we can- of = 
cel the factors 2 and 3, which are com- z° — 28 


mon to both; for, this divides the terms of the new fraction 
by the same number, and therefore does not alter its value. 
Then, mnultiplying the remaining factors together, we have 4, 
which is the answer required. (Arts. 90, 116.) Hence, 


124. To reduce compound fractions to simple ones by. 
OELLATION. ‘ 


Cancel all the factors common to the numerutors and. denomt- 
-  nutors; then multiply the remaining Jactors together as before. 
ae (Att. 123 ame 


Ogs. i If two or more factors in the numerators taken together, are equal to — 
one factor in the denominators, or vice versa, cancel the single factor and thoso — 
vo “which are equal to it. : 

2. The reason of this contraction is evident from the fact, that the numerator 
of the simple fraction are both divided by the same number 5 
alue is not altered. (Arts. 90, 116.) 

Ee. of this ets is two-fold: it shortens the oss of mul- 


aa a compound fraction toa simple one? Explain the 
‘ty-fitth or ae 124, How may the obekaiion be contracted ? 


Re — eae 
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¥ 
51. Reduce 4 of 1 of 2 to a simple fraction. . 


Suggestion.—The factors 4 and 3 in 2 
the numerators taken together, are 4 16 3 
of re of ¥ 


aa 
equal to the 12 in the denominator. 3 oP a 


52. Reduce 2 of $ of 12 to a simple fraction. 

53. Reduce 4 of } of {4 of $ to a simple fraction. 

54. Reduce 3 of 5 a es g us 75 to a simple fraction. 

55. Reduce ro of 2 of 2 to a simple fraction. \ 

56. Reduce 5 of 7 “of 2 2; to a simple fraction. 
~ BT. Reduce of 13 of 2 er a simple fraction. 

58. Reduce & of 2 of 2 to a simple fraction. 

59. Reduce of 61 of 17 to a simple fraction. 

60. Reduce L of 29% of i to a simple fraction. 

61. Reduce of 24 ‘of E 16 of 842 to a simple fraction. 

62. Reduce 

63. Reduce 

64, Reduce i oy OF 

of 
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3 of 2 of 4 to a simple fraction. 
+ of 3. of 387 to a simple fraction. 


Note.—¥or method of reducing Complex Fractions to Simple ones, see Art. 143. 
? yr 
Cass V.—Reducing fractions to a common denominator. 
124.a. Two or more fractions have a common denominator, 
when they have the same denominator. 


Ex. 1. Reduce 4, 2, and 2 to acommon denominator, | eS 


Suggestion.—After each numerator, Op arotionee 
we write all the denominators of the 4 4 MBE IS 
; given fractions, except its own, with 99 x3 X58 6 
*the sign x between them, and under 2 2 K2K5 20 
“each line place all the denominators in 
Hie manner. Then performing the aor 2X 8X 5 80" 
- multiplications indicated, the products 8S eee 
form fractions | equal to the given frac-_ © ORs . xs a) 


feahcs fr genau to a common denominator ? 


ae | 
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#25. To reduce fractions to a common denominator. 


Multiply each numerator into all the denominators except 
its own for 4 new numerator, and all the denominators together 
Jor a common denominator. 


Oxs. 1. The reason that reducing fractions to a common denominator does 
not change their value, is manifest from the fact, that the numerator and de- 
nominator of each fraction are multiplied by the same numbers. (Art. 116.) 

2. Compound fractions must be reduced to simple ones, and mixed numbers to 
improper fractions, before attempting to reduce them to a common denominator. 

3. A whole number and a fraction may be reduced to a-common denominator 
by first reducing the whole number to the form of a fraction; then proceeding 
according to the rule above. (Art. 122. Obs. 1.) 


» 2, Reduce 7 of 324, and 3 to a common denominator. 


9 


Siggesnos, —2 of 2=,%, 24=3 and 3=32. Now reducing 


5, 2, 2 to a common denominator, they become 42, $$, a2 


3. Bodmes 24 pond $ to a common denominator. 
84 23 bi V2.0 
Ans. 40) 140° 


1400 1 
A pate Reduce. 4 ® & ane ¥' to a common denon nae 
(5, Reduce 2 es > ‘ auld 2 & 6. Reduce §, 4, §, and 2. 
7. Reduce 7 4, 4, a0 and +4 ar 8. Reduce 5%, #, +3, and 27 
10 E 
9. Reduce 25) 7 $3 and 27, 10. Reduce ; soy Veo Gy 33, 


e), 07 T 
11. Reduce 4, 83, and 4. 12. Reduce 33, 3 of 23. 


f Oasu VI.--Reducing fractions to their least common denominator. 


13. Reduce 2 D 2, and 2 to the least common denominator. 


Suggestion. —We first find the least com- 


A Operation. 

: ' mon multiple of all the given denominators, 246" 8 

which is 24; and this is the least common 297874 
denominator required. (Art. 102.) The Mee 


next step is to reduce the given fractions to 
- twenty-fourths without altering their value. 
This is done, by multiplying both terms of each fraction by such 
a number as swill make ‘its denominator 24. @Art. 116.) Now 4, 
thedenow inator of the first fraction, is contained in 24, 6 times ; 
iplying both terms of the fraction’? by 6, it becomes 
‘denominator 6 is contained in 24, 4 times ; and mul- 
ged ors 2 by 4, it Becoines 2, The de- 


9xX2x38 x I=—Ds 
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nominator 8 is contained in 24, 8 times; and multiplying the 


third fraction, 3 by 3, it becomes 37. Now 3}, si, and 3? are 
respectively equal to the given fractions ?, %, and 3, and are 
the answer required. Hence, * 


126, To reduce fractions to their Zeast common denomi- 
nator. ; 


I. Lind the least common multiple of all the denominators of 
the given fractions, and tt will be the least common denominator. 

Il. Divide the least common denominator by the denominator 
of each of the given fractions, and multiply the numerator—by 
the quotient ; the products will be the numerators required. 

Oss. 1. If the example contains compound fractions, whole or mixed numbers, 
they must first be reduced (o simple fractions, then all must be reduced to their 
lowest terms; otherwise the least common multiple of their denominators, may 
not be the least common denominator, 

2. Jt is evident this process does not alter the value of the given fractions : for 


the numeralor-und denominator of each fraction are multiplied by the same 
riumber, Consequently their yalue remains the same. (Art. 116.) 


14, Reduce 2, 3, 2 to the least common denominator. 

2x3x aes the least common denominator. 

Now 12+38=4, and4x2= 8, the Ist numerator. 
wins ands x 8==,9, 4) 2d - 
12+6=2, and2x5=10, “ 3d Cy 


9 10 
Ans. TD 12) and TQ 


Operation. 
2)3 MI 4. /) 6. 
8)3 T9713 


15. Reduce 7 and ,% to the least common dénuininator te 
Ans. 23 and? io 


Reduce the following to the least common denominator : 


16. 3,8, and 7%. 17. 3, 3, and 1}. 

18. 3 h Te and rie 19. zi a 0 and ae 
20. +2, 4, $, F, and % 24. 355, 33, and 36° 
22. 2, sh, and 35. 23. 32, 8 and 22.) &, 
24, 8, 3, and 21, 4 25. 38, 
20. at 2 Sand 19, 27. 282 

28, 75,004, and 193. 29. $3, 

B0. {} of Mf, and 208. 81. 22 


if 


Arts. 126-126.a.] FRACTIONS. 115 


ADDITION OF FRACTIONS. _ 


126.2. If two or more fractions have a common denomina- 
tor, the parts of a unit expressed by their numerators, are of. 
the same value or denomination. (Art. 107. Obs. 8.) Hence, 


When fractions have a common denominator, their numerators 
are added like whole numbers, and the result placed over the 
common denominator, will be the sum of the given fractions. 


JVote.—This and the following articles refer to fractions which arise from Sim- 
ple Numbers. For the method of adding and subbigeting, Fractional Compound 
Numbers, see Arts. 168, 169. & 


+ 


Ex. 1. A man gave } of a dollar to one of his children, 7 to 
another, 3 to another, and 3 to another: how much did he 
give to all? iets 

Suggestion.— Write the frac- Sg gbe le 
tions one after another with the 442+4+3+3=¥, or 13 Ans, 
sign + between them, and add 
their numerators. Thus, 1 eighth and 2 eighths are 3 eighths, 
and 8 are 6 eighths, and 5 are 11 eighths. He therefore gave 
11 or 13 dollars to all. 


2. A man bought 4a barrel of flour at one time, 2 of a bar- 
rel at another, and 2 ‘of a barrel at another: how much did he 
buy in all? 

Suggestion.—Since these fractions have not 2 common de- 

iinator, it is evident their numerators cannot be added as 

tn the last example; for 1 half, 2 thirds, and 3 fourths will 

make neither 6 halves, nor 6 thirds, nor 6 fo tei: (Art. 22.) 
We therefore reduce them to a common denominator, then 


e* their numerators as above. 


_ When reduced, the fractions Operation. 
~ become 12, 18, and 43. Now 1x8x4=12, Ist numerator. 
placing the sum of the numer- 2x 2x4=16, 2d_ MS 


ators 46, over the common de- 3x2xd=18, Ode ge 
“Rol inator, the resultis48,which 2x3 x4=24, cong: 
ae toa mixed number be- 4% or 142 bar. Ans. 


ae gece si 
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2 


127. From these illustrations and principles, we deduce the 
following general 


ee RULE FOR ADDITION OF FRACTIONS, 
Reduce the fractions to a common denominator ; add their 
numerators, and place the sum over the common denominator. 


Oss. 1. Compound fractions must be reduced to simple ones, whole and mixed 
numbers to improper fractions, and all of them to a common denominator, then 


- ‘add them as above. (Art. 125. Obs. 2, 3.) 


2. In adding mized numbers, it is generally more convenient to add the whole 
numbers and fractional parts separately, and then unite their sums. 


_ 3. The operation may frequently be shortened by reducing the given fractions 


to tage least common denominator, and adding their numerators, (Art. 126.) 


8. What is the sum of 4 of 2, 23, and 
Suggestion. —t of 2=2, 24=2, and T= Operation. 


Now reducing 2, 2, 2, and 7 to a common re or 
nominator as in the margin, and adding $=3¢ 
their numerators, the result is 33°, which I=}, 
is equal to 944, or 974. Ans. 944, or 975. 

4, Add 3, and 2. 5. Add & 2 and 2. 
6. Add & 1h and Be 7. Add 1 % anc 1s af 
8. Add 3 5 a and 6 ve 9, Add 34, 2, and 2 4 
10. Add + 1H, by, and +7. 11. Add 3, 4 %, ait 2, 
12. Add 4, 3, 8, and 8. 18, Add §, 2 of and 4. 
14, Add 2, 2,7 of } and % 15, Add ? of 3, 2 of 4, and %. 
16. Add 22, 6}, and 2. 17, Add 2 of 8, 83, and 53 
18; Add 24, g) and 38, 19. Add 35}, 53,and 2 of 3) 
20. Add 2°, 63, 13, = % 21, Add 253, 1811, and 
22, Add {3 of 85, 33 of = 23. Add #41, ath and $32 
24, Add 247, 823, and + 25. Add 2633, ¢ of. ay Of bz. 


26. A grocer sold 472 foe of sugar to one customer, 832 


pounds to another, and 653 pounds to another : how:much al 5 


he sell to all? 4 
27. If you travel 85,5, miles in one day, 78,%, in another, 

1253 in another, how far will you travel in all? 
98. Ifa man buys'3 8 pieces of cloth, containing 1277 7 yards, 

1683, yards, and 2562 yards ae, ih ae he thon havoe 


Quusr. —127. What is WP rcrionmiee rule ar addition of fractions? Obs. What must be 
done with compound fi ctionsy Ww yhole and mixed numbers? Hew ele een 
mixed numbers be added? How may the operation ts ete i eee 


‘ 
€ 
, 


an 
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SUBTRACTION OF FRACTIONS. 


128, When two fractions have a common We cuinal in t e 
less numerator may be subtracted from the greater, as in whol ie 
numbers, and the result placed over the common denominator, 
will be the BANE between the fractions. (Art. 126.a.) 


Ex. 1. If I buy 2? of an acre of land, and afterwards sell } 
of an acre, how much shall Ihave left ? 


Suggestion.—We write the less fraction 
after the greater with the sign — between 23— 
them, then taking 19 fifty- aeronthg from 
35 Bey sevenths, the answer is 4% of an acre. 


2. From 2 of a yard of cloth, ‘ako 2 3 of a yard. 


Suggestion.—Since these fractions have nota common de- 
nominator, it is plain that onenumerator cannot be taken from 
the other; for 3 fourths taken from 5 sixths, will leave neither 
2 sixths, ee 2 fourths. We must, : 
therefore, reduce them to a common Operation. — 

enominator, then subtract as above. 5x4= 

hen reduced, the fractions become 8x6=18 i 
20, and 4%; and 18 twenty- bonnie 6x 4=24 com. ears 
from 20 twenty-fourths leave 34, or 2{—33=,4, or 7; yard. 
qa yard, which is the answer. r 


t numerators. 


i 129. From t__ illustrations and principles, we deduce the 
following general. 


RULE FOR SUBTRACTION OF FRACTIONS, 


Reduce the Sractions to a common denominator ; subtract the” 
less numerator from the greater, and place the remainder ower 

the common denominator. oie 

Ons. 1. Compound fractions must be reduced to simple ones, whole and mixed 
numbers to improper frackions, and allof them to a common denominator, aa 


in addition. 
2. In subtracting mixed numbers, it is sometimes more convenient to take the 
fractional part of the less from the fractional part of the greater, then tho integral 


Dine oF of the less from ‘that of the greater. 


must 
se are 


a ae 
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59, and 33, 


SUBTRACTION OF [Sscr. VI. 


athe g soekbenk we have 4°, or 44. 
Or, ete the fractional parts to a Second operation. 


Ps In subtracting 2 proper fraction from a whole number, we may borrow & 


oe unit and take the fraction from this, then diminish the whole number by 1. 
(Art. 38.) 
8. From 92 subtract 5}. 
Suggestion.— Reducing the mixed pi operation. 
numbers to improper fractions, then to 92=%?, and Y=%. 
a common denominator, they become 53='3,and Y=? 


Subtracting the less from §3—32=%), or 43 Ans. 


common denominator, then subtracting the 5; =9F.= 
numerator of the less from that: of the Binns, 
greater, the result is 43, the same as before. Ans. 44. 


929 


692 dollars: 
other ? 


27. 


(Art. 129. Obs. 2.) 


. From $ take 2. 
. From 46 Siatze 2. 


From 3 re 4 take 135" 


. From 2, take ; us 

. From 21 take 23. 

. From 83 take 53. 

. Froin 122 take 7. 

ras or OBS take 174. 

. From 2 take 3. 

. From 6 take 2. 

2. From & 2 of 3 abe’ of 2. 
24, 
26. 


From 3 of 10 take 2 of. 6. 


5. From 12 take = 
7. From 4 take $ 3. 
9. From rf take . 
11. From ? take 4 
18. From 73 take 3. 
Ans. 22. 
16. From 153 take 9%. 
18. From 87# take 193. 


“Gh 


: 4 1 2 
Ans. 4, or 12. 


21. From 65 take 207s. 
23. From 3 3 of ? take 3 of 3. 
25. From § of yh take § of 277. 


A man bought a waceh for 853 dollars, and a siefar for 


how much more did he pay for one than the 


A man having 24677 acres of land, sold 3 of 195 acres: 
how many acres did he ve left ? 
28. If from a piece of cloth containing 1253} yards, you eut 


87,7, yards, how many yards will be left? 
" . 29. From 568% pounds, take 19 of ae pounds. 
80. From 16733 bushels, t: are 5 of 11 of 856 bushels. 
31. From 2 of ? of 256 miles, ae 3 OF 33 miles. oe 
82. From 2 oe of 385; rods, take 4 of 67} rods. _ * 
gg hon i as 19 of BTB4 tons, tale, 3 } of 2163 tons. 


ee —In what other manner ii a fraction subtracted from d whole Hurapee t 


rm % ke 
ed a: 
pu ghee * 


LER 


Wa 
nye 


ar eo eee 


tne 
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Ars. 130-131.] — FRAOTIONS. 


MULTIPLICATION OF FRACTIONS. 


180. We have seen that multiplying by a whole number, is 
taking the multiplicand as many times, as there are wnits in the 
multiplier. (Art. 45.) On the other hand, 

If the multiplier is only a part of a unit, it is plain we must 
take only a part of the multiplicand. That is, 


131. Multiplying by a fraction is taking a certain portion 


of the muttiplicund as many times, as there are like portions. of 
a unit in the multiplier. Thus, gt 


Multiplying by 4, is taking 1 half of the multiplicand once. 
Thus, 6x 4=8. pare. 104. Obs.) 

Multiplying by 4, is taking 1 third ot the multiplicand once. 
Thus, 6x 4=2. 

Multip] ying by 2, is taking 1 third of the multiplicand twice. 
Thus, 6x 2=4. Hence, 

Ozs. 1, To find a half of a number, divide it by 2. 

To find a third of a number, divide it by 3. 

To find a fourth of a number, divide it by 4, &&c. 

2. If the multiplier is a wnit or 1, the product is equal to the multiplicand; if 
the multiplier is greater than a unit, the product is greater than the multipli- 
eand ; and if the multiplier is ess than a unit, the product is Zess than the mul- 
tiptigand, (Art, 45.) 


Casz I.—Multiplying a fraction and whole number together. 
Ex. 1. If a bushel of corn is worth 4 of a dollar, how much 
are 5 bushels worth ? 


ibe —Multiplying-the numerator of Operation. 
the fraction 4, which denotes the price of 2 te Set ae 91 
bushel, by the number of bushels, it gives 2, Pe a Patt 
which is equal to 24 dollars. Ans. 2% dolls. 


2. If 1 yard of silk costs 3 of a dollar, how much will 4 yards 
cost? 


~- 


— —130. What is: méant by mam iplysog by a whole number? 131. Bys 
fraction? By 3? By 4? By 2? By 2% By.2? «Obs. How do you finda half 


“of or ae Athird? A fourth? re eighth? Abundredth? If the mul 


tiplier is it or 1, what is the product eqnal to? When the multiplier is 
greater than 1, how is the ai cotapared with ue ee When 
less, how? ~ Mi 2 Re os : 


ES 
a 


ae 


Fi 
F 
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Suggestion.—We have seen, that dividing the Operation. 
denominator of a fraction by any number, mul- «7 7 


tiplies the value of the fraction by that num- per ee 
ber. (Art. 114.) Instead of multiplying the 7 ., doll 
numerator, we may, therefore, divide the de- 9782 os 2 


nominator by the whole number, and the re- 
sult is , or 34 dollars. Hence, 


132. To multiply a fraction by a whole number. 


_ Multiply the numerator of the fraction by the whole number, 
and write the product over the denominator. 
Or, divide the denominator by the whole number, when this 
can be done without a remainder, (Art. 114.) 
Oss. 1. A fraction is multiplied info a number egua? to its denominator by can- 
celing the denominator. Thus $x7=4. (Arts. 89, 91.) 


2. On the same principle, a fruction is multiplied into any faetor in its denom- 
tnator, by canceling that factor. Thus, 3.x 3=%. (Arts. 91, 114.) 


8. Multiply & 13 by 8. 4, Multiply 7 ‘by 12. 
5. Multiply 32; by 18. 6. Multiply $2 by 10. 
7. Multiply 3, by 6. 8. Multiply } i 12. 
9. Multiply 3 by 10. 10. Multiply i by 15. 
11. Multiply 3 by 2. 12. Multiply 42 by 5. 
13. Multiply 24 by 9. 14, Multiply 8 by 25. 
15. Multiply #2 Ais 36. 16: Multiply 32 by 120. 


17. Multiply 23% by 25. 18. Multiply azo 23 by 50. 
19. Multiply 94:-by 5. 


Suggestion.—In this example we have a mized Operation. 


number to be Saab by awholenumber. Now, 9s 

5 times 1 are 3, which are equal to 2 and 4. Set 5 

down the 4. 5 times 9 are 45, and 2 make 4h Ans, ATL 
Hence, a 


133. To multiply a mived number by a whole one. ~ 


Multiply the fractional part and the whole number separately, 


and unite the pr eh ie 


fraction multiplied by a number equal to its denominator 2 How by any factor 
in its denominator? 133, How muuliily, a mixed number by a whole one? . 


. ee 


eds i —_ fe 


we * 
Qurst.—i32. How multiply a fraction by a whole number? Obs. How is a ¥ : 
i 


2 
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20. Multiply 152 by 7. Ans. 110}. 
21. Multiply 252 by 10. 22. Multiply 4813 by 8. 


23. What will 2 of an acre of land cost, at 26 dollars per 
acre ? 

Suggestion.—Multiplying by 2, we have first operation. 
seen, is taking 1 third of the multiplicand 38)26 dollars. 
twice. (Art.131.) Now 1 third of 26 is 82; - 82 : 
and 2 thirds is 2 times as much. 2 times 2 2 
are %, equal to 1 and 4; and 2 times 8 are 16, Ans. 17} dolls. 
and 1 makes 17. Ans. 17} dolls. 

Or, we may first multiply the whole num- Second operation. 


ber by the numerator, and then divide this 26 dollars. 
product by the denominator ; for one third 2 

of two times 26, is obviously the same as 3)52 

two times one third of it. Hence, Ans. 17} dolls, * 


134. To multiply a whole number by a fraction. 


Divide the whole number by the denominator, and multiply 
the quotient by the numerator. 

Or, multiply the whole number by the numerator,and divide 
the product by the denominator. 


Oss. 1. When the whole number cannot be divided by the denominator with- 
out a remainder, the latter method is generally preferred, 

2. Since the product of any two numbers is the same, whichever is taken for 
the multiplier, the fraction may be taken for the multiplicand, and the whole 
number for the multiplier, whenever it is more convenient. (Art. 47.) 


94. Multiply 28 by 4. Ans, 132, 

25. Multiply 24 by 2. 26. Multiply 27 by 2. = 
27. Multiply 35 by 3. 28. Multiply 41 by 4. 

29, Multiply 45 by 7. 80. Multiply 65 by ;%. 

31. Multiply 72 by ;%. 82. Multiply 93 by 


83. Multiply 25 by 34. 
Suggestion.—In this example it is required to Operation. 
wultiply a whole by a miaed number. We first / 2)25 — 
multiply 25 by 8, then ‘by 4, and the sum of the | 3 


Lote 


products is 8724. To find a half of a number Ke cue 
-we divide the number by 2. (Art. 131. Obs.1.) \ 12s 
pc abOn ge. <. ; Ang. 874 


Quan, 184. How multiply a whole number by a fraction ? 


# 


* 
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134.0. To multiply a whole by a mized number. 


iultiply first by the whole number, then by the es and 
add the products together. 


34, Multiply 27 by 32. Ans. 90. 
85. Multiply 63 by 103. 86, Multiply 75 by 122. 


Case Il.— Multiplying a fraction by a fraction. 


87. A man owning 2 of a ship, sold 2 of what he owned. 
What part of the ship did he sell? 

Analysis.—t of 2 is ,; for, multiplying the denominator by 
any number, divides the value of the fraction. (Art. 118.) 
Now 8 fifths of 2 is 3 times as much; and %4x38=,%, which, 
reduced to its lowest terms, is %. Ans. 

Or, we may reason thus: Since he owned 2, and sold 3 of 
what he owned, he must have sold 2 of 2 of the ship. Now 2 
of 2isa gompound fraction, whose walle is found by multi- 
plying the numerators together for a new numerator, and the 
denominators for a new denominator. (Art. 123.) 


Multiplying the two numerators to- Operation. 
gether, eed the two denominators, the 2x $3=,4, or 2 Ans. 
resuit is 5%, which reduced to its lowest terms, becomes 2. 
Hence, 


135, To multiply a fraction by a fraction. 


Multiply the nwmerators together for anew numerator, and 
the denominators together for a new denominator. 


Oss. 1. The reason of this rule may be thus seen: Multiplying the numerator 
of the multiplicand by the numerator of the multiplier, the product is as many 
times too large as there are units in the denominator of the multiplier. To correct 
this, we multiply the two denominators together. (Art. 113.) Thus, in the ex- 
ample above, multiplying 3 by 3, the result $s, is 5 times too large ; for we wished 
to find a fifth part of 3. We therefore take a fifth of & 3 by multiplying the de- 
no vinator by 5. 

2. The process of multiplying one fraction by another, is the same as that of 
reducing compound fractions to simple ones.- (Art. 123.) 


88. Multiply 4 by 2. Ans. 3;=1. 
39. Multiply 2 by 2. 40. Multiply 2 by 3. 
41. Multiply 54 by 3. 42. Multiply +2 by $. 


Quest.—134.c. How multiply a whole by a mixed number? 135. How is a 
fraction multiplied by a fraction? Obs, Explain the reason of the rule, To 
what is the process of multiplying oye fraction by another similar ? 


* 


a 


number by a mixed number? 


1840-137] FRACTIONS. 123 


j Contraction by Cancellation. 
43. Multiply + and 2 and ? and ¢ together. 


Suggestion.—Since the factors 3 and 4 Operation. 
are common both to the numerators and ve ee Site 7) 
denominators, we may cancel them, and x re “ are 
multiply the remaining factors together ii ae 


as in reducing compound fractions to sim- 
ple ones. (Art. 124.) Hence, 


136. To multiply fractions by CanorLiarTion. 


Cancel all the factors common to the numerators and denom- 
inators ; then multiply the remaining factors together as in the 
rule above. (Art. 135.) 

Oss. 1. The reason of this contraction is manifest from the fact, that it divides 
the product of the numerators and that of the denominators by the same num- 
bers, and therefore does not alter the value of the answer. (Art. 116.) 

2, Care must be taken that the factors canceled in the numerators are exactly 
equal to those canceled in the denominators. 

44, Multiply 2? by 4 zi Ans. 3. 

45. Multiply 2 by and 2. Ans. 54. 


46. Multiply ~; by 4and 3. 
47. Multiply % by 33; and } and 13, 
48. Multiply es by oF 


§ and 3 and ¢ and 2. 
49. Multiply 2 Thy re and-z, and 5 and 3, 

50, Multiply 7 by 33. 

Suggestion.—Reducing the mixed sees to Operation. 
improper fractions, 73=19, and 8};=1?; then '/x 'p=13° 
multiplying them together, the result 1 “4 ! 5 1g0. or Ans. 25, 
25. Hence, 

137. To multiply a mized number by a mixed number. 

Reduce the mixed numbers to improper fractions, and proceed 
as in multiplying a fraction.by a fraction. (Arts. 135, 136.) 


51. Multiply 92 by 74. 52. Multiply 282 by 172. 
53. Multiply 85? by 232. 54. Multiply 937 by 464. 


Quvzst.—136. How multiply fractions together by cancellation? Qbs. How 
-- does it appear that this process will give tho true answer? What is necessary 
to be observed with regurd to cunceling factors % 137. How multiply a mixed 


4 


Me 


i\\ 
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13%.a. The preceding eases.may be summed 1 
following general 


Reduce whole and mixed numbers to improper fractions, then 
canceling the common factors, multiply the remaining numera- 
tors together and the remaining denominators, and the result 
will be the answer required. 


EXAMPLES FOR PRAOTIOE. 


1. What will 12 bushels apples cost, at 3 of a dollar a bushel ? 

2. If a bushel of wheat weighs 2 of a hundred weight, how 
much will 104 bushels weigh ? 

8. If a man earns 2 of a dollar per day, how much can he 
earn in 12} days? : 

4, If a family consume 4 of a barrel of flour in a week, how 
much will they consume in 151 weeks ? 

5. If I burn 7 of a cord of wood in a month, how much shall 
T burn in 12? months ? 

6. If a man can reap 4 of an acre of grain in a ng: how 
many acres can he reap in 292 days? 

7. Ifa pound of powder is “wortli 6 shillings, how nti are 
72 pounds worth? 

8. If a gallon of oil is worth 7 shillings, how much are 83 
eulons worth ? 

9. When beef is 10 dollars a barrel, how much will va 
barrels cost ? 

10. What will $ of a firkin of butter cost, at 154 dollars a 
firkin ? 

11. At 3 of a dollar a cord, how much will the sawing of 
203 cords ‘of wood amount to? 

12. What cost 16 pounds of cheese, at 84 cents a pound ? 

13. What cost 9 dozen of eggs, at 124 cents per dozen? 

14, What cost 153 yards of cambric, at 15 pence per yard? 

15. What cost 114 cords of wood, at 14 dollar per cord ? 

16. At 12} cents a pound, what cost 22 pounds of pepper? 

17. At 5 shillings a pound, what cost 123 pounds of tea? 


18, What cost 16 pounds of starch, at 221 cents per pound ? 


Qunst.—137.a. What is the general rule for multiplication of fractions?» 
» 


q Sek cea 
¥ Lee a 
B fia 


_ FRACTIONS, 


st 18 ounces of nutmegs, at 161 cents an ounce? 
- cents a yard, what will 17 yards of cotton cost ? 
dollars a yard, what cost 15 yards of broadcloth ? 
What cost 152 yards of ribbon, at 10 cents per yard? 
é What cost 22 ‘Sallcnived at 12 we a dollar apiece ? 
. At 35 of a dollar a yard, lis cost 8? yards of lace? 
5. At % dollar a yard, what will 97 yards if muslin cost ? 
. At e dollar a bushel, what cost ;°, bushel of wheat ? 
: What will £ pound of tea cost, at 3 of a dollar a pound? 
. What cost 66 bushels of apples, at "183 cents a bushel? 
. At 625 cents a yard, what cost 124 yards of balzorine? 
. What cost 184 yards of lace, at 16} cents per yard ? 
. What cost 13 bushels of oats, at 183 cents a bushel? 
: Hie cost 814 yards of sheeting, at } dollar per yard? 
. At <4 dollar a quart, what cost 185 a of cherries ? 
. At 3 shillings a yard, what cost 74 yards of gingham ? 
‘ What cost 143 bushels of potatoes, at 18? cents a bushel ? © 
. At 72 shillings a yard, what cost 83 yards of silk? 
. At 7 dollar a bushel, what cost 474 bushels of pears ? 
. What cost 632 pounds of sugar, at 932 cents per pound ? 
. What cost 223 yards of velvet, at 3% dollars a yard? 
. What cost 392 yards of calico, at 12 shillings a yard ? 
. What cost 254 pounds of figs, at 154 cents a pound? 
. What cost 352 cords of wood, at 183 shillings per cord ? 
. What cost 1754 bushels of corn, at 3 of a dollar a bushel ? 
. What cost 382 tons of hay, at 157 dollars a ton? 
. At 424 miles a day, how far can you travel in 174 days? ae 
. Multiply 8522 by 2 of 19. 47. Multiply 126 by & of 33. * 
: Multiply 48 by 144, 49. Multiply: 695 by +8 4 
. Multiply 462 by 317. 51. Minlsply + 4 by got 84. 4 
. Mult. of by Zof%. 53. Mult. 4 of 9 by # of 7. bs 
. Multiply of 34 by 173. 55. Mult. of 18; by 4 of 24}. 
. Multiply 162 by 4 of 6. 57. Multiply of 82 by £2 
. Multiply 7 of 91 by 83. 59. Multiply 1463 by ota 
60. Mult. 2561 by 2 of 253. _ 61. Mult. 217} by 2 ge of 3 of 8, 2 


. Mult. 31622 by 54 of 88. 63. Mult. $23 by 2 of 342. 
. Mult. 75 7 by 7 of 308- 65. Mult. 468% bye 2-of 225 
; Multiply 3 ‘ of 2 of x4 of 42 of 11 by 7 of 3 of 45. ey 
67. Multiply 3 “i of 8 of 2% of. 4 of 29 by 44 of of 3. Sp. 
Oe Maltioly 4 4 of ob ig oF of 163 by 33 of #4 of 3 of 49. 
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DIVISION OF FRACTIONS. Soran 


= 


Case I.—Dwiding a fraction by a whole number. 


Ex. 1. If 8 bushels of oats cost $ of a dollar, what will 1 
bushel cost ? 


Suggestion—1 is 1 third of 8; therefore,1 Operation. 
bushel will cost 1 third part as much as 8 $+8=2 Ans, 
bushels. Now, dividing the numerator of the 
fraction £ by 8, and setting the quotient over the denominator, 
the result”2, is the answer required. 


2. If 4-yards of calico cost 3 of a dollar, what will 1 yard 
cost? 


Suggestion.—In this case we can- Operation. 
not divide the numerator by 4, with- 5 | 5 5 
outaremainder. We therefore mul- 6° oe eal Ok 
tiply the denominator by the 4, which 


divides the fraction. (Art.113.) Hence, 


Ans. 


138, To divide a fraction by a whole number. 
Divide the numerator by the whole number, when it can be 


done without a remainder. Or, if this cannot be done, 
Multiply the denominator by the whole number. 


8. Divide $ by 3. 
3 First Method. hygiene pea 
" § -3—2, or 1. Ans. +828, Gr 1. Ans, 
4. Divide 12 by 6. 5. Divide 18 by 8. 
6. Divide 1? by 7. cs Divide 4 iT by 12. 
8. Divide $3 by 9. 9. Divide {2 by 8. 
10. Divide Bat bya 5. 2 11. Divide 150 by 380. 


238 


- Gass II. —Dividing a fraction by a fraction. 


Oe 12. At of-a dollar a pound, how many pounds of Boney 
. can be Me aohh for £ of a dollar ? 


Quest— 138: How is a fraction divided by a phole number ? 


Ao, 138, 139.] FRACTIONS. _ DY, 
Suggestion.—Since 1 of a dollar will buy 1 Operation. 
pound, # of a dollar will buy as many pounds 3+1=38 


as tis contained times in 3. Now 1 fourth Ans. 3 pounds. 
is contained in 3 fourths 8 times; that is, di- 

viding one numerator by the other, the quotient is 3. There- 
fore, ? of a dollar will buy 8 pounds. 


18. At 2 of a dollar a bushel, how much barley can be 
bought for ? of a dollar? 


ion Bane these fractions have - First operation. 
different denominators, the parts denoted g—} 
-by their numerators are of different value ; 
consequently one numerator cannot be di- 
vided by the other. We therefore reduce 
then to a common denominator; then Second operation. 


divide the numerator of the dividend by 3+3=}x 3=1,. 
the numerator of the divisor as above. Ans. ,°, or 1f bu. 


Oss, After the fractions are reduced to a common denominator, it will be per- 
eeived that no use is made of the common denominator itself. In practice, 
therefore, we simply multiply the numerator of the dividend by the denom- 
inator of the divisor, and the denominator of the dividend by the numerator of 
the divisor, as inreducing fractions to a common denominator. Or, what is the 
same in effect, we invert the divisor as in the sec. operation, and proceed as ut 
multiplication of fractions, (Art. 135.) Hence. 


139. To divide a fraction by a fraction. 


I. Tf the given fractions have a common denominator, divide 
the numerator of the dividend by the numerator of the divisor. 
Il. When the fractions have not a common denominator, in~ 
vert the divisor, and proceed as in multiplication of fractions. 


Oss. 1. Compound fractions must be reduced to simple ones, and mixed num- 
bers to improper fractions. 

2. When two fractions have a common denominator, it is plain one numerator 
can be divided by the other, as well as one whole number by another; for the 

parts denoted by their numerators, are of the same kind or value. 
3. When the fractions do not have a common denominator, the reason that in- 
verting the divisor, and proceeding as in muiltiplication, will produce the true 


~ 


QurstT.—139. How is one fraction divided. by another when they have a com- 
mon denominator? How, when they have not acommon denominator? Obs. 
~ What must be done with compound fractions and mixed numbers? When frac- 

tions have a common denominator, how does it appear that dividing One nus 
j papreee by the other will ave the true answer ? 


e wet 
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answer, is because this process, in effect, reduces the two fractions to a common 
denominutor, then the numerator of the dividend is divided by the numerator 
of the divisor. 

We donot multiply the two denominators together for a common denomina- 
tor; for no use is made of a common denominator when found. 

The object of inverting the divisor is simply for convenience in multiplying. 


Note.—To invert a fraction is to put the numerator in the place of the denom- 
inator, and the denominator in the place of the numerator. 


189.a. The reason of the preceding rule may also be ex- 
plained in the following manner: 


evading the dividend 2 by 2, the quo- Operation. 
. tient is 3. (Art. 118.) But it is required 2+-2=3 
to divide it by only $ of 2; consequently 3 8xb=1e 


is 5 times too small for the true quotient. And 423=1} Ans. 
To correct this, we multiply 3 by 5, and the 
result will be the answer required. ‘Now 3 3x5=1%, or 14, Ans. 


14. Divide 2 of 4 by 14. 


Solution. —2 of 4=3,, and 1i=2. Now 3x 2=}§. Ans. 
15. Divide 73 by 21. Ae 8h. 

16. Divide 184 by 2. 17. Divide # 7 BY Lie 

18. Divide 25 by 17. 19. Divide #3 by 33. 


Contraction by Cancellation. 
20. Divide 4 of 3 by 3 of 2. 


ac ohébies We may arrange the numera- Operation. 
tors, (which answer to dividends,) on the $1] 1 
right of a perpendicular line, and the denom- 8 | 5 
inators, (which answer to the divisors,) on 1 | 2 
213 

8 | 5 


. the left; then canceling the factors 8 and 2, 


- which are common to both sides, (Art. 91 5 
we multiply the remaining factors in the nu- 
~merators together, and those cane ae in the denominators. 


be bl eae oh? 
Or, thus: 508, 5 of =3 of 5 of = 5: Ans. 


= 


QurstT.—When the fractions have not a common denominator, how does it 
appear that inverting the divisor and proceeding as in multiplication will give 


mS the true answer? What is the object of In epng, the divisor? Note. A ear Je Ps 


sineent by. inyerting a ae ween ? 


; * E ft 


a ar 
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140. Hence, to divide fractions by Cancellation. 


Invert the divisor, then cancel the factors common to the nu- 
merators and denominators, and proceed as in multiplication 
of fractions, (Art. 186.) 


Ozs. 1. Before arranging the terms of the divisor for cancellation, it is always 
necessary to invert them, or suppose them to be inverted. 


2. The reason of this contraction is manifest from the fact, that it simply di- 
vides the numerator and denominator of the quotient by the same numbers, and 
therefore does not alter its value. (Art. 116.) 


21. Divide 41 by 21. Ans, 2. 


22. Divide 4 of 6 by } of 4. 23. Divide 43 by + of 33. 
24. Divide } of 23 shy 2 Lof#, 25. Divide {3 of ? by 2. 

26. Divide 4 of 153 by 43. 27. Divide 4 by 22 of x4. 

28. Divide 2 by 4 of 23. 29. Divide 251 by 2 of 26. 


Case II.—Dividing a whole number by a fraction. 


30. A merchant sent 12 barrels of flour to supply some des- 
titute people, allowing 2 of a barrel to each family. How 
many families shared in his bounty ? 


Analysis.—If 2 of a barrel supplied 1 fam- Hil pews 
ily, 12 barrels will supply as many families Bs 
as 2 is contained times in 12. Reducing the 38—18 hte 
dividend 12 to the form of a fraction, it be- 
comes 42; then inverting the divisor, we proceed as in dividing 
a fraction by a fraction. 


Or, we may reason thus: } is contained Second operation. 


in 12, as many times as there are thirds in 12 
12, and 12x8=36. Now, 2 thirds are Ree 
contained in 12, only half as many times 2)36 


as 1 third; and 36+2=18. (Art. 85.) Ans. 18 fam. 
That. is, we multiply the whole number 

by the denominator, and divide the prod by the numer- 
ator. Hence, | 


x 


‘ Re 
ee Soar —140. How divide fractions by cancellation? Obs. Wheat must be 
done to the divisor beforevarranging its terms? How does it Apaohr that this” 
nt cee the true answer 5 See 
ge P a a * iy) 
ae 
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141, To divide a whole number by a fraction. 


Reduce the whole number to the form of a fraction, and pro- 
ecedaccording to the rule for dividing a fraction by wa fraction. 

Or, multiply the whole number by the denominator, and di- 
vide the product by the numerator. 


ee! 
Ons. When the divisor is a mixed number, it must be reduced to an improper 
fraction, then proceed as above. 


.81. Divide 120 by 83. Ans. 833. 
82. Divide 385 by 2. 33. Divide 47 by 3. _ 
84, Divide 165 by {. 35. Divide 237 by 33 
86. Divide 475 by 1283. 87. Divide 643 by 241}. 


14i.a. The preceding cases may | be summed up in the 
following general . a 


oe . 
RULE FOR DIVISION OF FRACTIONS. 


Reduce compound fractions to simple ones, whole and mixed 
numbers to improper fractions ; then invert the divisor, and 
proceed as in multiplication of “fractions, (Art. 187.4.) 


EXAMPLES FOR PRAOTIOE. 


1. At } dollar per bushel, how many bushels of pears can be 
bought for 65 dollars? 
2. At 2 of a penny apiece, how many apples can be bought 
for 78 pence? 
8. At Sof a dollar a pound, how many pounds of tea will 
a 87 dollars buy ? 
: 4, How many bushels of wheat, at 1} dollar a bushel, can be 
“pur chased for 215 dollars? = 

5.-How inany gallons of molasses, at AG dimes per gallon, 
will 810 dimes buy? oy 4g 

6. How many yards of satinet, at 13 es dollar per yard, 
can be purchased for 120 dollar po i 

7. At 4% dollars per yard, _ 
obtained for 255 dollars ? 

8. At 6g cents a mile, how far oan 


=. 


ee 


pe 1” 
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9. At 123 cents a pound, how many pounds of flax will 672 
cents buy? 

10. At 16} cents per pound, how many pounds of figs can 
you buy for 871 cents ? 

1i. How many cords of wood, at 64 dollars per cord, will it 
take to pay a debt of 674 dollars? 

12. How many barrels of beer, at 112 dollars per barrel, can 
be obtained for 954 dollars? 

18. A man bonght 155 barrels of beef for 1242 dollars, how 
much did he give per barr el? 

14, A man bought 13} pounds of sugar for 94} Cont iow 
much did his sugar cost ih a pound? 

15. A lady bought pera of silk for 145.5 shillings: how 
much did she pay per yar 

16. Bought 15 1 paske sts or peaches for 24} dollars: how 
much was the baa per vasket: 

17. Bought 30} yards of broadcloth for 1814 dollars: what 
was the price per yard? » F: 
18. Paid 375 dollars for 1251 pounds of indigo: what was 
the cost per pound? # 

19. How many tons of hay, at 16} dollars per ton, can bo 
bought for 196% dollars ? 

20. How many sacks of wool, at 17} atlases per sack, can be 
purchased for 1500 dollars ? 

21. How many bales of cotton, at 15} dollars per bale, car 


be bought for 2500 dollars? A 
92, Divide 145%, by 16. . 28. Divide 1678 by 25. 
24. Divide 8526 by 45.2,.. 25. Divide 12563 by 6814. 
26. Divide 8583 3 by 184. 27. Divide 1053, by 823%. 
28. Divide 3 of 2 S. by 6, 29. Divide 4 of 16 by ¢ of $. | 
30° Divide 8, of 30 by 19. 81. Divide 2 3 of 8 by a1. Pe 


382. Divide 4 of 28 ®by 2 of 81. 83. Divide 4, Re by 4 of 2. 
84, Divide 4 by 3 of 12. 35. Divide 2237 by 2 of Bi. 
36 Divide } 2by18). 5. 87s Divide Z 6f3 3 by: 48. | 
ivide O51 by $ ‘of Te. 39. Divide 491 by 4 of 58}, 
of f of 4 of tao by. of $2. 
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, ~ COMPLEX FRACTIONS. 


142, From the definition of complez fractions, and the man- — 
ner of expressing them, it will be seen that they arise from 
division of fractions. (Art. 108.) : 


2 
1. Reduce 3 to a simple fraction. 
a 


% 


Suggestion.—Since the numerator of a- Operation. 
fraction answers to the dividend, and the en ie 
a denominator to the divisor, the operaijon is Pg 
. the same as dividing 2 by 3, Wertherefore 2+3=2x4, or 8, 


* invert the denominator 3, ue ee multi- 
a pl the numerators together, denominators, as in di-~ 


ing a fraction by a fractiong one result 2 ) is the answet 


» To reduce a complex fraction to a simple one. 


‘Consider the denominator as a divisor, and proceed as in dt 
vision of fractions. (Art. 139.) * 


9. Reduce zs to a simple fraction. . Ans. 28>: ae 
“a 6 by 
8, Reduce =. 4, Reduce +. 
. gs Bs 6 
Reta 3 48 
5 Reduce 3. 6. Reduce 5? : 
92 


1 
8. Reduce 72 aa 


| Righter: ee 5 x RS 


1 * : y ; a , 
~ Arr. 142-144] ~ FRACTIONS. 1338 
144. To add, subtract, multiply, or divide complex frac- 
tions. 
F Pedaee them to simple ones, then proceed according to the 
rules of Simple Sractions. 


Note.—If the following examples are found too difficult for beginners, they can 
be omitted till review. 


| 1. Add 2? and 72 9. Add #4 and 
| . oe an Br 6 13 AB ‘ me 
922 slut Lie 
a asf eo tA ed 
; foe Tt” 
5. From : lene ae 6. From at: take Br q 
ee 4912 192 6 i 
a Bea om Stake 8. From z ais take aye co 
mips ty Eo. weet hs alee 
: et V Ts < ae ee Pt ; 
1 
11. Multiply 2 ae 12. Multiply 5 by Pe 
bd ‘at 
18. ca x2 — 8 by gz 14, hori X55 by 2 
he 63 wi 
15. Divides i. toy 2 16. Divides : by 35 2 
e 72 452) ree 
17. Divide iY § by = ie 18. ce or by Br : 
118% 4 508 68h a a 
19. Multiply the sum Ne my ae by Bi ag 
~ 20. What is ay quotient of = divided yh of ay 
Zz , 
“oU Div id the duct st 058 4, ey | 
igo eee ee au 0 i +3 


17 


ee 22. Find thes sum of 2 oft 4 8 of 


Pre 


134 \ «EXERCISES IN [Seor. VI. 


EXERCISES IN FRACTIONS. 


1. A man bought 8 pieces of cloth, one of which contained 
453 yards, another-633 yards, and the other 56% yards: how 
many yards did he buy ? ; 
2. If you travel 857 miles in one day, 9514 miles the second, 
and 115,% miles the third day, how far will you travel in all? 
«3. What is the sum of +4 of # of 6, 753, 16332, and 18574? 
: What is the sum of 693, & of 360, 2 of 2 of 464, and 76%? 
. A man having 1782 acres of land, ald 872 acres: how 
may aeres had he left ? 
“al 6. A young man haying 6857 dollars, lost 263% dollars by 
gambling: HOw. much did, he have left? 
” 7. If 1 buy + of a ship, and sell 3 of what I buy, how much 
. ‘shall I then. Sint 
ae 8. A miller having 675 bared of flour, sold 17 barrels more 
than 2 of it: how mach did he haye left? 
9. What will 1752 gallons of oil cost, at 13 dollar per gallon? 
10. What cost 78¢ boxes of sugar, at 242 dollars per box? 
11. What is 29 times 3 of 14641? 
12. What is the product of 3 of 7 of § ef 23 into 2 of 453? 
13. If you pay 1253 duilans for 892 baskets of peaches, 
how much is that per basket 9 2 
14. If 2132 barrels of beef cost 18357 dollars, how much is: 
that per barrel? : 
15. How many times is 3 of 7 of 832 contained in 56819 


4 16, How often is 274 conse in ¢ of of 8422 
17. What is eae of 156% and 882 What is their dif- 
er ference? = 


18. What is the’ ‘product of ¢ of ¢ of 156, and 1122? Whatis 
the quotient ? ae 
19. What isthe Bum, 
2633, and 7532 as 
- 20. What cost 
21, What cost 6 
99. At 172 dollar 
to. board. 43 wee b 
298. A arover bought Be 
a 398 pte yh 


Pose gs 


produet, and quotient of 
Ke sn amen 
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24. If from $ of 33 of 781 miles, you subtract 3 of 2 of 163 
miles, how many miles will be left ? 
25. If you divide 874 by 163, and multiply the quotients by 
a8, what will the product be? 
26. If the sum of 8744 and 11744 is divided by their differ- 
ence, what will be the quotient? 
peat ‘If the difference between 914 and 652 is multiplied by 2 
“ of the former, what will be the product? 
28. If you pay 1882 pounds sterling for 168} tons of bie: 
pool coal, how yee is that per ton ? 
29) A: meroliant paid 1468¢ pounds sterling for 1734 pack- 
ages of goods: pea was that a package ? 
30. If you pay * z of 5% of 43 cents apiece for pears, how many 
can you buy for 2 of 3 ; of 182 cents ? 
31. What number es be taken from 18512, that the dii- 
ference may be 63 ? 
32. What number must be taken from 25612, that the re- 
mainder may be 1163? ; 
83. By what number must 122 be calnpber: that the pro- 
duct may be 56% 
34. What number must be multiplied by 152, that the pro- 
- duct may be 5642 


ead 


85. What number must be divided by 2832, that the quotient - 
_— may be 852 we 


© 86. What number must be divided by. 3874, that the quotie 
may be 2 of 3 of 8? 
37. What number must be added to 26%, and the sum mul- 
‘tiplied by 72, that the product may be 496? 


_ 88: Bought a piece of silk containing 962% yards, and having 


a used 3 of it, sold ? of the remainder, at 1{ dollar a yard; the 
remnant was put at J 4 dollar # a yard : idee much did the parts 


i 


‘of ree at 5% dollars per 
- per = how much did he 


¥ 
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SECTION VII. 
COMPOUND OR DENOMINATE NUMBERS. 


Arr. 145, Surere Numbers are those which express wnits 
of the same hind or denomination ; as one, two, three; 3 pears, 
5 feet, 7 roses, &c. 

Compounn Numbers are those which express units of differ- 
ent kinds or denominations ; as the divisions of money, weight, 
and measure. Thus, 6 shillings and 7 pence; 7 feet and 3 
inches, &c., are compound numbers. 


Note.—Compound Numbers are frequently called Denominate Numbers. 


FEDERAL MONEY. 


146. Federal Money is the currency of the United States. 
Its denominations are Hagles, dollars, dimes, cents, and mills, 


10 mills (m.) make 1 cent, marked et. 
10 cents “1 dime, patie 
10 dimes Titel Oey, “.. doll. or $. 
10 dollars “1 eagle, i se 


Oss. Federal Money was established by Congress, Aug. 8th, 1786. Previous 
to this, English or sterling money was the principal currency of the country. 

146.a. The national coins of the United States are of three 
kinds, viz: gold, silver, and copper. 

1. The gold coins are the eagle, the double eagle*, half eagle, 
quarter eagle, and gold dollar.* 

The eagle contains 258 grains of standard gold; the double 
eagle, half eagle, and quarter eagle, like proportions. 

2. The silver coins are the dollar, half dollar, quarter dollar, 
the dime, half dime, and three-cent-piece.t 

The dollar contains 4124 grs.; the half dollar 192 ers.; the 
quarter dollar 96 grs.; the dime 38.4 grs.; the half dime 19.2 grs.t 


QuesT.—145. What are simple numbers? What are comp pound numbers? 
146, What is Federal Money? Whatare its s denominations? Recite ihe Table. Obs. ‘ 
When and by whom was it comblishe d 2 146.4, Ofhow many kinds are the o sof 
the United States ?. Whatare they? What, are ig neo coins? ‘The si yer 
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3. The copper coins are the cent, and half cent. 
The cent contains 168 grains of pure copper; the half cent, 
alike proportion. Mills are not coined. 


Oxs. 1. The fineness of gold used for coin, jewelry, and other purposes, also 
the gold of commerce, is estimated by the number of parts of gold which it con- 
tains, Pure gold is commonly supposed to be divided into 24 equal parts, called 
carats. Hence, if it contains 10 parts of alloy, or some baser metal, it is said to 
be 14 carats fine; if 5 parts of alloy, 19 carats fine; and when absolutely pure, it 
is 24 carats fine. 

2. The present standard for both gold and silver coins of the United States, by 
Act of Congress, 1837, is 900 parls of pure metal by weight to 100 parts of alloy. 
The alloy of gold coin is composed of silver and copper, the silver not to exceed 
the copper in weight... The alloy of silver coin is pure copper. 


STERLING MONEY. 


147. English or Sterling Money is the national currency of 
Great Britain. Its denominations are pounds, shillings, pence, 
and jarthings. 


4 farthings (gr. or far.) make 1 penny, marked a." 
12 pence “ 1 shilling, eo By 
20 shillings “ 1 pound, or sovereign, £. 
21 shillings “ 1 guinea. G. 


Ozs. 1. It is customary to express farthings in fractions of a penny. Thus 
1 qr. is written 4d.; 2 qrs,4d.; 3 qrs., id. 

2. The Pound Sterling is represented by a gold coin, called a Sovereign. Ac- 
cording to Act of Congress, 1842, the value of a pound sterling is 4 Dollars and 
84 cents. lis intrinsic value, according to assays at the United States Mint, is 4 
dollars, 86 cents, and linill. ‘T'he /ega/ value of an English shilling is 244 cents. - 


Note.—Most children have very erroneous and indistinct ideas of the weights 
and measures in common use. It is, therefore, strongly recommended for teach- 
ers to illustrate them practically, by referring to some visible object of equal 

_ magnitude, or by exhibiting the ounce; the pound; the dinear inch, foot, yard, 
and rod; also a square and cubic inch, foot, and yard; the pint, quart, é&c. 


Qursr.—The copper? Obs. How is the fineness of gold estimated? Into 
how many carats is pure gold supposed to be divided? When it contains 10 
parts of alloy, how fine is it said to be? 5 parts of alloy ? 2 parts? 4 parts? 
Whatis the present standard for the gold and silver coins of the United States? 
What is-the atloy of gold coins? What of silver coins? 147. What is Sterling 
Money 2? Whit are ils denominations? Repeat the Table. Obs, How are far- 
things usually expressed? Mow is a pound sterling represented ? What is its 
value in dollars and cents? What is the legal value of an English shilling ? How 
; arthings in 5 pence? Wow many farthings) in 8d.? In 10d.? In 12d.? 
y In 58.? In 7.2 Tu 1s. ? 


ex 4 i 
drill the class ia mental oxergises like the 


. pon each Of the subsequent Tables, ih ag 
Gee Bs j hee 
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TROY WIIGHT. 

148, Troy Weight is used in weighing gold, silver, jewels, 
liquors, &c., and is generally adopted in philosophical experi- 
ments. Its denominations are pounds, ounces, pennyweights, 
and grains. 


24 grains (gr.) make 1 pennyweight, pear ieos put. 
20 pennyweights “ 1 ounce, 02. 
12 ounces ssi pound: SoS TO 


The carat, by which the weight.and value of diamonds are estimated, is equal 
to 4 grains. 

Oss. 1. he standard of Weights and Measures is different in different coun- 
tries and in different States of the Union. In 1834, the Government of the United 
States adopted a uniform standard, for the use of the several custom houses and 
other purposes. Since that, many of the States have adopted the same. 

2. The standard unitof Weight adopted by the United States, is the Troy Pound 
of the United States Mint, which is equal to 220s cubic inches of distilled 
water, at its maximum density, the barometer standing at 30 inches, and is iden- 
tical withthe Imperial Troy pound of England, established by Act of Parliament, 
A.D, 1826.* The maximum density of water is at the temperature of about 409 
Fahrenheit.— Olmsted's Philosophy. ' 

3. Troy Weight was formerly used in weighing articles of every kind. It was 
fntroduced into Europe from Cairo in Egypt, about the time of the Crusades, in 
the 12th century. Some suppose ils name was derived from Troyes, a city in 
France, which first adopted it; others think it was derived from Troy-novant, the 
former name of London.+ 


AVOIRDUPOIS WHIGHT. : 
149, Avoirdupois Weight is used in weighing groceries and 
coarse articles ; as sugar, tea, coffee, butter, cheese, flour, hay, 


&c., and all metals, except gold and silver. Its denominations 
are tons, hundreds, quarters, pounds, ownces, and drams. 


16 drams (dr.) make 1 ounce, marked 02. 
16 ounces o 2. DOUNG,. aaa lb. 
25 pounds eo Liuquarter. ch qr. 
4 quarters, or 100 lbs. “ 1 hundred weight. cwt. 
20 hundred weight “ 1 ton, marked SK 


Qurst.—i48. To what is Troy Weight applied? What are its denomina- 
tions? Repeat the Table. Obs. When was Troy Weight introduced into Eu- 
rope? From what was its name derived? Do all the States have the same 
standard of weights and measures ? What is the standard unit of weight adopted 
by the Government of the United States ? 149. In what is age Weight 
~ used ? What are its denominations? Repeat the Table. 


* Hassler on Weights and Measures, p. 10. Also, Reports of the Secretary of 
the Treasury, March 3d, 1831; and June 20th, 1832. 


+ Hind’s Arithmetic, Art. 224, Also, North American Review, Vol. XLY. 


an 
ee 


Arrs, 148-150.] NUMBERS. 1389 


Oss. 1. The Avoirdupois Pownd of the United States, is equal to 277915. cubie 
inches of distilled water, at the maximum density, and at 30 inches barometer, 
It is determined from the Troy pound, by the legal proportions of 5760 grains, 
Which constitute the Troy pound, to 7000 grains Troy, which constitute the avoir. 


dupois pound.* That is, 
5760 grains Troy make 1 pound Troy. 


7000 grains “ “1 pound Avoirdupois, 
4374 grains ‘“ “ 1 ounce Be 
2723 grains “ “ 1dram - 


2. The British Imperial Pound Avoirdupois is defined to be the weight of 
27,72,/4, cubic inches of distilled water, at the temperature of 62° Fahrenheit, 
when the barometer stands at 30°. 

3. Formerly it was customary to allow 112 pounds for a hundred weight, and 
28 pounds for a quarter ; but this practice has become nearly or quite obsolete. 
The laws of most of the States, as well as general usage, call 100 lbs. a hundred. 
weight, and 25 lbs. a quarter. 

in estimating duties, and weighing a few coarse articles, as iron, dye-woods, 
and coal at the mines, 112 lbs. are still allowed for a hundred weight, Coal, 
however, is sold in cities, at 100 lbs. for a hundred weight. : 

4. Gross weight is the weight of goods with the boxes, casks, or bags which 
contain them, and allows 112 Ibs. for a hundred weight. 

Met weight is the weight of goods only, and allows 100 lbs. for a hundred 
weight. 


Note—The term voirdupois, is thought by some to be derived from the 
French avoir du poids, a phrase signifying to have weight. Others think it is 
from avoirs, the ancient name of goods or chattels, and poids signifying weight in 
the Norman dialect. 


APOTHECARIES’ WEIGHT. 


150. Apothecaries’ Weight is used by apothecaries and phy- 
sicians in mixing medicines. Its denominations are pounds, 
ounces, drams, scruples, and grains. 


20 grains (gr.) make 1 scruple, marked sc., or D. 


8 scruples ‘1 dram, So Of Ore a 
8 drams “1 ounce, Soo OA ODE 
12 ounces “1 pound, * th. 


Quest.—Point to an object that weighs an ounce. A pound. Obs. Howis the 
Ayoirdupois pound of the United States determined? How many pounds were 
formerly allowed for a hundred weight? For aquarter? What is gross weight ? 


Net weight? 150. In what is Apothecaries’ Weight used? What are its denom- 


inations? Recite the Table. 
oe, Reports of Secretary of Treasury, March 3d, 1832; June 20, 1832. Also, 


Congressional Documents of 1833, 


+ Hind’s Arithmetic, Art. 223. _ 
+ Adams’ Report on Weight end Measures; also, Hind’s Arithmetic, 


me 


2 
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Ozs. 1. The pound and ounce in this weight are the same as the Troy pound 
and ounce. The only difference between Apothecuries’ and Troy weight, is in 
the divisions and subdivisions of the ounce. 


2. Drugs and medicines are sold at wholesale by avoir dupois weight. 


LONG MEASURE. 


151. Long Measure is used in measuring length or distances 
only, without regard to breadth or depth. Its denominations 
are leagues, miles, furlongs, rods, yards, feet, and inches. 


12 inches (77.) make 1 foot, marked ft. 

3 feet See yard, aes 

53 yards, or 164 feet ‘“* Lrod, perch, or pole, “. r.orp. 
40 rods “ 1 furlong, gens ss 

8 furlongs, or 820 rods ‘ 1 mile, amet 

3 miles “ 1 league, pals 


60 geographical miles, or 
693 statute miles 
860 degrees makea great circle, or the circumference of the earth. 


fe 1 degree, “ deg.or? 


Note.—4 inches make 1 hand; 9 inches, 1 span; I8 inches, 1 cubit; 6 feet, 1 
fathom ; 4 rods or 100 links, 1 chain; 25 links, 1 rod , 7,22, inches, 1 link. 

The chain is commonly used in measuring roads and land, aud is called Gun- 
ter’s Chain, from the name of ils inventor. 


A knot, in sea phrase, answers to a nautical or geographical mile. 


Oss. 1. The standard unit of Length adopted by the United States, is the Yard 
of 3 feet, or 36 inches, and is identical with the British Imperial Yard. It is 
made of brass, and is determined from the scale of Troughton,* at the tempera- 
ture of 62° Fahrenheit. For the method of determining the standard unit of 
length adopied by Great Britain, France, and the State of New York, see Higher 
Arithmetic, Arts. 255, 273. 

2, Long Measure is frequently called Zinear, or lineal measure. Formerly the 
inch was divided into 3 barleycorns ; but the barleycorn, as a measure, bas be- 
come obsolete. 

The inch is commonly divided either into e7ghths or tenths ; sometimes, how- 
ever, itis divided into twe/fihs, which are called lines. 

ca 


Quesr.— Obs. To what are the apothecaries’ ounce and pound equal? How 
are drugs and medicines bought and sold? 151. In what is Long Measure used ? 
What are its denominations? Recitethe Table. Draw a line an inch Jong upon 
the blackboard. Draw one a foot, and another a yard Jong. How long is your 
desk? Your teacher’s table? How wide? How long is the school room? How 
wide? Obs. What is the standard unit of Lengih adopted by the United States? 
What is Long Measuro froquently called ? at 


* A celebrated English artist. 


iy 


* 
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CLOTH MEASURE. 


152. Cloth Measure is used in measuring cloth, lace, and all 
kinds of goods which are bought or sold by the yard. Its de- 
nominations aré ells, yards, quarters, nails, and inches. 


2} inches (in.) make 1 nail, marked na. 
4 nails, or 9 in. =~ i-quarter-of a-yard,—- “*.- gr, 
4 quarters se T yard, ea Cl. 
3 quarters, or 20fayard “ 1 Flemish ell, Cee ey WAC 
5 quarters, or 11 yard “¢ 1 English ell, ee a 
6 quarters, or 14 yard “1 French ell, We ines 


Ozs. Cloth measure is a species of Jong measure. The yard js the same in 
both. Cloths, laces, &c., are bought and sold by the linear yard without regard 
to their width. Ells are seldom used. 


SQUARE MEASURE. 


153. Square Measure is used in measuring surfaces, or things 
whose length and breadth are considered without regard to 
heighth or depth ; as land, flooring, plastering, &c. Its denom- 
inations are acres, roods, square rods, square yards, square feet, 
and square inches. 


144 square inches (sg. in.) make 1 square foot, marked sq. /¢. 


9 square feet “© 1 square yard. “ sq.yd. 
801 square yards, ot Zi a rod, he gai: 
272} square feet perch or pole, =e 
40 square rods derood, St odes 
4 roods, or 160 squarerods “ 1 acre ss 
640 acres “ 1 square mile, aid 


Note—I16 square rods make 1 square chain; 10 square chains, or 100,000 
square links, make an acre. Flooring, roofing, plastering, &c., are frequently 
estimated by the “ square” which contains 100 square feet. ri 


Ozs. 1. A square is a figure which has four equal sides, and all its angles right 
angles, as seen in the following diagram. f[euce, 


> Quwst.— 152, In what is Cloth Measnre used? What are its denominations ? 
Repeat the Table. Obs. Of what is cloth measure a species ? What is the kind 
of yard by which cloths, laces, &c., are bought and sold? 153. To what use is 
Square Measure applied ? vee its denominations? Recite the Table 
Obs, What is a square? Draw a square upon the blackboard, 
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3 ft.x3=1 sg. yd. 
2. A Square Inch is a square, whose sides are each 
a linear inch in length. 


A Square Foot isa square, whose sides are each a 
linear foot in length, and is equal to 144 square inches, 
or the product of 12 in, x 12. 


A Square Yard is a square, whose sides-are each 
a linear yard, or three dinear feet in length, and is 
equal to9 square feet, or the product of 3 ft.x3 as 
represented in the adjacent figure. Hence, 


3. The area of squares, and all right-angled parallelograms, is found by multi- 
plying the length by the breadth. 


CUBIC MEASURE. 


154. Cubic Measure is used in measuring solid bodies, or 
things which have length, breadth, and thickness, such as tim- 
ber, boxes of goods, the capacity of rooms, &e. Its denomi- 
nations are tons, cords, cubic yards, cubic feet, and cubic inches. 


1728 cubic inches (cz. in.) make 1 cubic foot, marked ew. f¢. 


27 cubic feet % 1 cubic yard, events 
40 feet of round, or ‘ tc 
50 ft. of hewn timber t pee se 
42 cubic feet ton. of slipping... ‘saat. 
"16 cubic feet bk sc OOt OF WOM, a “6, ft. 
; a cord foot, 


8 cord feet, a u 
128 cubic feet 


Oxs. 1. A pile of wood 8 feet long, 4 feet wide, 3 ft.x3x3=1 cu. yd. 
and 4 feet high, contains 1 cord. For, 8x 4 x 4=128 

2. A Cube isa solid body bounded by siz equal 
squares. Itis often called a hexacdron. Hence, 

A Cubic Inch is a cube, each of whose sides is a 
‘quare inch, as represented by the adjoining figure. 

A Cubic Foot is a cube, each of whose sides is a 
tquare foot. B 

A Cubic Yard is a cube, each of whose sides is a 
square yard, and is equal to 27 cubic feet, dr the pro- 
duct of 3 ft.x3x3. Hence, 


1 cord, Oe 


Quzsr.—What is a square inch? A square foot? What is asquare yard? 
Draw asquare inch; a square foot; asquare yard. 154. To what use is Cubie 
Measure applied ? What are its denominations? Recite the Table. Obs. What 
isacube? Whatisacubic inch? A cubic 2? Draw a cubic inch upon the 
blackboard. Whatis meant by a ton of round timber ? 


‘x ee 
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3. The solidity of a cube, and all bodies having siz sides perpendicular to each 
other, is found by multiplying the length, breadth and thickness together. 

4. The Cubic Ton is chiefly used for estimating the cartage and transportation 
oftimber. By a ton of round timber is meant, such a quantity of timber in its 
rough or natural state, as when hewn, will make 40 cubic feet, and is supposed 
to be equal in weight to 50 feet of hewn timber. 

The cubic ton, (formerly called doad,) is by no means an accurate or uniform 
standard of estimating weight; for, different kinds of timber, are of very differ- 
eut degrees of density. 


WINE MEASURE. 


155. Wine Measure is used in measuring wine, alcohol, mo- 
lasses, oil, and all other liquids except beer, ale, and milk. Its 
denominations are tuns, pipes, hogsheads, gallons, quarts, pints, 
and gills. 


4 gills (gz.) make 1 pint, marked pt. 

2 pints “1 quart, eh Oe 

4 quarts “ 1 gallon, Ges gab. 
314 gallons ‘<1 barrel, “bar. or 6b1. 
42 gallons "I tierce, Oe ter 

8 gallons, or 2 barrels ‘“ 1 hogshead, tS hide 

2 hogsheads “uplepips oribuit.@ oe. pe: 

2 pipes ade bin, Weiss HME. 


Oss. The standard unit of Liquid Measure of the United aes is the Wine 
Gallon, which contains 231 cubic inches, and is equal to 8339, pounds ayoirdu- 
pois of distilled water, at the maximum density. 


BEER MEASURE. 


156. Beer Measure is used in measuring beer, aze, and milh. 
Its denominations are hogsheads, barrels, gallons, quarts, pints. 


2 pints (pt.) make 1 quart, marked gt. 
4 quarts 1 gallon, SCF Odile 

386 gallons "7 barrel, “bar. or bbl. 
1} barrels, or 54 gals. “ 1 hogshead, stan 


Oss. The beer gallon contains 282 cubic inches. In many places milk is meas- 
ured-by wine measure. 


Querst.—155. In what is Wine Measure used 2? What are its denominations? 
‘Recite the Table. Obs. What is the stundard unit of Liquid Measure of the 
United States? How many cubic inches in a wine gallon? 156, In what is Beer 
Measure used? What are it nominations? Recite the Table. Obs. How 


many cubic inches in a beer ga ? 


- 
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DRY MEASURE. 


157. Dry Measure is used in measuring grain, fruit, salt, 
&c. Its denominations are chaldrons, quarters, bushels, pecks, 
quarts, and pints. 


2 pints (pt.) make 1 quart, marked qt. 
8 quarts KOecipecks Siebel sae 
4 pecks, or 82 qts. “ 1 bushel, os Oe 
8 bushels 1 quarter, Se Dagens 
82 bushels ‘“¢ 1 chaldron, orgies 


Ozs. 1. In England, 36 bushels of coal make a chaldron. 
2. The standard unit of Dry Measure of the United States is the Winchester 


Bushel, which contains 2150;%, cubic inches, and is equal to 77424, pounds 
avoirdupois of distilled water, at the maximum density. « 


3. The Winchester bushel is so called, because the standard measure was for- 
merly kept at Winchester, England. By statute, it is an upright cylinder, 184 
inches in diameter, and 8 inches deep. 


TIME. 


158. Time is a measured portion of duration. It is natu- 
rally divided into days and years ; the former being caused by 
the revolution of the Earth on its axis, the latter by its revo- 
Jution round the Sun. Its denominations are centuries, years, 
months, weeks, days, hours, minutes, and seconds. 


60 seconds (sec.) make 1 minute, marked min. 
60 minutes ed our, sss (ick 
24 hours td day, ESN 
7 days “1 week, ee 
4 weeks pee Tapar months <2, 920 
12 calendar months, or t “1 civil yeary ee 
865 days, 6 hrs., (nearly) : ue 
13 lunar mo., or 52 weeks ‘ 1 year, ow eeia 
100 years century, Roar C1: 


Oss. 1. Time is measured by clocks, watches, chronometers, dials, hour- 
glasses, &c. 


QuxstT.—157. To what use is Dry Measure applied 2 What are its denominsa- 
tions? Repeat the Table. Obs. What is the staudard unit of Dry Measure 
adopied by the government? 158. What is Time? How is Time naturally di- 
vided ? How are the former caused? How ee ? What are its denami- 
nations? Repeat the Table. Ods. How is Ti easured 3 
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2. A civil year is a legal or common year ; a period of time established by goy- 
ernment for civil or common purposes. The civil year is often called Julian 
year, from the Emperor Julius Cesar, who adapted the calendar of the etvilyvar 
to the supposed length of the solar year, by adding I day to every fourth yeur. 

3. A solar year is the time in which the earth revolves round the sun, and con- 
tains 365 days, 5 hours, 48 minutes, and 48 seconds. 

4. A leap year, sometimes called bissextile, contains 366 days, and occurs once 
in four years. 

It is caused by the excess of 6 hours, which the civil year contains above 365 
days, and is so called because it deaps orrwns over one day more than a common 
year. The odd day is added to February, because it is the shortest month. 
Every leap year, therefore, february: has 29 days. 


The following are the names of the 12 calendar months, with the number of 
days in each: 


January (Jan.) first month, has 31 days. 
Tebruary, (@eb.) second eet so Rene 
* March, (Mar.) third “ 6) Gee fe 
April, (Apr.) fourth Fy WiC) at 
May, (May) Jifth a i i Oh 
June, (Jane) sixth ABO 
July, (July) seventh bess) Wass 
August, (Aug.) eighth eres Wass 
September, (Sept.) ninth P Seren oOo eee 
October, (Oct.) tenth ee as 3 Vie Bo 
November, (Noy.) eleventh eaiise Dea 
December, (Dec.) twelfth Ueteiocec sho og 


The number of days in each month may be easily remembered from the fol- 
lowing lines: : 
; “Thirty days hath September, 
April, June, and November 5 
February twenty-eight alone, 
All the rest have thirty-one; 
_ Except in Leap year, then is the time, 
s When February has twenty-nine.” 


Note.—The terms September, October, November, and December, which in our 
year denote the ninth, tenth, eleventh, and twelfih months, are derived from the 
Latin numerals septem, octo, novem, and decem, signifying seven, e/ght, nine, ten. 

This discrepancy arose in this way: The Romans, from whom the namesof the 
months were borrowed, originally divided the year into but ten months, cuim- 
mencing with March and ending with December; consequently, the numerals 
septom, octo, novem, decem, were correctly employed in denoting the last four 
months of their year. 

At length they added January and February to the number of months, and 
commenced the year with January, while they retained the former names of the 
other months. Thus, the commencement of the year being set back two months, 
March became the third month, instead of the first as previously ; September tho 
ninth, insteed of the seventh ; October the tenth, instead of the eigiith, &e. 


~ -Qursr.— What is a civil year? A sular year? A leap year? How is leap 


year caused? To which month is the odd day added? Name the calendar 


montis, and the nuniber of days in each? 
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TaBLeE showing the number of days from any day of one month 
to any day of any other month within a year. 


From Jan. | Feb, ] Mar.| Apr. | May. June.| Tuly.| Aug | Sept.| Oct. | Nov.| Dec. 


To dan.  365/334/306 275'245|214/184/153/122| 92) 61] 81 
“ Feb, | 81/865/337|806/276|245 215/184|153/123| 92| 62 
“ March | 59| 28]365'334/804|278 243/212/181|151/120) 90 
“ April | 90] 59]. 31/365/335|304|274|243/212/182/151)121 
“ May [120] 89] 61} 80/365/334/304/273|/249'912/181/151 
“ June /151/120] 92} 61) 311365/3385/304|273/243/2191189 

181|150|122) 91] 61] 30'365|334/303/273/242'919 
'212/181|153/122| 92| 61] 31/365|334/304 2731243 

“ Sept. 243/212/184)153/123] 92] 62) 31/365/335 304274 

273|242|214|183}153/122| 92} 61] 80/365/334.304 

“ Nov. 304/273/245/214/184/153/123| 92) 61) 811365/835 

“Dec. 334/303]275|2441914|1831153/199} 91] 61| 80/365 


To find the number of days from any day of one month to the same day of any 
other month, look in the upper dine for the month of the first date, and at the left 
hand for the month of the second date ; the number of days between the two dates 
is found in the angle formed by the intersection of these columns. Thus, if we 
wish to know the number of days. from May 2Ist to July 21st, look at the top for 
May, then at the left side for July, and tracing these lines to the point of inter- 
section, we find 61, which is the number of days between the two dates. 

When the day of the month is different in the two dates, this difference must 
be added to or subtracted from the tabular number, according as the second date 
is greater or less than the first. Thus, from the 7th of November to the 20th of 
June, the number of days is 212413, or 225. The number of days from the 15th 
of October to the !0th of March, is 151—5, or 146. 

In leap years, if the end of February is included in the time, 1 day must be 
added to the tabular number. 

When the time exceeds 1 year, 365 days must be added for each year. 


CIRCULAR MEASURE. 


159. Circular Measure is applied to the divisions of the 
circle, and is used in reckoning latitude and longitude, and the 
motion of the heavenly bodies. Its denominations are circles, 
signs, degrees, minutes, and seconds. 


60 seconds (”) make 1 minute, marked ’. 
60 minutes > -Isdegree, ae 
30 degrees eal Slon, osgeass 
12 signs, or 360° ‘Woaideoinales Soupces 


Quest.—159. To what is Circular Measure applied ? 2 What) aro its denomina- 
tions? Repeat the Table, 
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Oss. 1. Circular Measure is often called 90° 
Angular Measure, and is chiefly used by 
astronomers, navigators, and surveyors. 


2. The circumference of évery circle 
is divided, orsupposed to be divided, 
into 360 equal parts, called degrees, as in 
the subjuined figure. 


360° 
o08T 


3. Since adegree is abo part of the cir- 
cumference of a circle, it is obvious that 
its dength must depend on the size or 
magnitude of the circle. Thus, a degree 
of longitude is the 360th part of the dis- 
tance round the earth, which is very dif- 
ferent from the 360th part of the cizcum- 270° 
ference of the adjoining circie. 

Note—The term minute, is from the Latin minutum, which signifies a small 
part. The term second, is an abbreviated expression for second minutes, or 
minutes of the second order. 


MISCELLANEOUS TABLE. 


159.0. The following denominations not included in the 
preceding Tables, are frequently used. 


12 units make 1 dozen, (doz.) 

12 dozen, or 144 sil OTOSS. 

12 gross, or 1728 “" 1 great gross. 

20 units @ = score. 

56 pounds “ 1 firkin of butter. 
100 pounds “ 1 quintal of fish. 


30 gallons “ 1 bar. of fish in Mass. 


200 lbs. of shad, or salmon “ 1 bar. in N. Y. and Ct. 
196 pounds “ 1 barrel of flour. 


200 pounds “1 barrel of pork. 
14 pounds of iron, or lead “ 1 stone. 
214 stone t= 1 pig: 
8 pigs ‘* 1 fother. 


Ozs. Formerly 112 pounds were ullowed for a quintal. 


— 


Quxsr.— Obs. What is Circular Measure sometimes called? By whom is it 
chiefly used? Into what is the circumference of every circle divided ? On what 
doos the length of a degree depend? 159.a. How many units make a dozen? 
Jiow many dozen a gross A great gross? How many un‘is make a score? 


Pounds a firkin ? 
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PAPER AND BOOKS. 


159.3. The terms folio, quarto, octavo, &¢., applied to books, 
denote the number of leaves into which a sheet of paper is 
folded. 


24 sheets of paper epee 1 quire. 


20 quires 1 ream. 
2 reams a 1 bundle. 
5 bundles eG 1 bale. 


A sheet folded in two leaves, is called a folio. 

A sheet folded in four leaves, is called a quarto, or 4to. 
A sheet folded in eight leaves, is called an octavo, or 8v0. 
A sheet folded in twelve leaves, is called a duodecimo. 

A sheet folded in sixteen leaves, is called a 16mo. 

A sheet folded in eighteen leaves, is called an 18mo. 

A sheet folded in thirty-two leaves, is called a 32mo. 

A sheet folded in thirty-six leaves, is called a 36mo. 

A sheet folded in forty-eight leaves, is called a 48mo. 


159.¢. Previous to the adoption of Federal money in 1786, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 


In New England currency, Virginia, Ken- 
tucky, Tennessee, Indiana, Illinois, Mis-} 6 shil. make $1. 
souri, and Mississippi, 

In New York currency, North Carolina, : 

; an 8 shil. make $1. 

Obio, and Michigan, 

n Pennsylvania curren v § Del- 

In Pennsylvania currency, New Jersey, Del ia: iodimnake $1. 
aware, and Maryland, 

In Georgia currency, and South Carolina, ~ 4s. 8d. make $1. 

In Canada currency, and Nova Scotia, 5 shil. make $1. 


Oss. At the time Federal money was adopted, the colonial currency or bills of 
eredit issued by the colonies, had more or less depreciated in value. This depre- 
ciation being greater in some colonies than in others, gave rise to the different 
values of the State currencies. 


QurstT.—159.b. When a sheet of paper is folded in two leaves, what is it 
called? When in four leaves, what ? When in eight? In twelye? In sixteen? 
In eighteen? In thirty-six? 159.c. Previous to the adoption of Federal Money, 
in what were accounts kept in the U. 8. ? How many shillings make a dollar in 
N. &. currency? InN, Y, currency? In Penn.currency? In Georgia currency ? 
In Canadu currency ¢ 
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ALIQUOT PARTS OF $1 IN FEDERAL MONEY. 
50 cents = §1. 123 cents = $}. 
83icents = $1. 10 cents =. $5. 
25 cents = $}. 8icents = $4. 
20 cents = $1. 6icents = $5 
162 cents = * $}. | 5 cents = $5. 
PARTS OF $1 IN NEW YORK CURRENOY. 

4 shillings =$i. 1 shilling 4 pence= 8a 

2 shillings 8 pence=$1. 1 shilling =$}. 

2 shillings =§1. 6 pence =$ 4. 

PARTS OF $1 IN NEW ENGLAND OURRENOY. 

3 shillings =§t. 1 shilling hee 

2 shillings at 9 pence =$}.- 

1 shil. and 6 pence=$}. 6 pence =$,;- 

ALIQUOT PARTS OF STERLING MONEY. 

10 shillings =£i, 1s. 8d. =£4. 
6s. 8d. oes 1 shilling =£55. 
5 shillings eaEep 6 pence =2 viaiines 
4 shillings =£t. 4 pence ae shilling. 
83. 4d. ao 8 pence =} shilling. 
2s. 6d. ou 2 pence a shilling. 
2 shillings =Z£;5. 1 penny =;; shilling. 

ALIQUOT PARTS OF A TON. 

10 hundred lbs.=$ ton. 2 hundred 2 qrs.=+ ton. 
5 hundred lbs.=} ton. 2 hundred lbs. =, ton. 
4 hundred lbs.=+ ton. | 1 hundred lbs. =,) ton. 

ALIQUOT PARTS OF A POUND AVOIRDUPOIS. 


8 ounces=4 pound. | 2 ounces=} pound. 
1 ounce =; pound. 


ew! 
4 ounces=} pound. 
ALIQUOT PARTS OF TIME. 


6 months=4 year. 15 days=3 month. 
- A months=4 year. . 10 days=} month. 
8 months=j year. 6 days=4 month. 
2 months=} year. 5 days=} month. 
11 month =} year. 8 days=,, month. 
1} month =} year. 2 days=; month. 


1 month =,5 year. 1 day =,'5 month. 
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REDUCTION. 


160. Repvorron is the process of changing Compound 
Numbers from one denomination to another, without altering 
their value. It is of two kinds, Descending and Ascending. 

Reduction Descending is the process of reducing higher de~ 
nominations to dower, as pounds to shillings, &c. 

Reduction Ascending is the process of reducing lower denom- 
nations to higher, as farthings to pence, pence to shillings, &. 


Ex. 1. Reduce £2, 13s. 6d. 2 far. to farthings. 


Suggestion—To reduce the pounds to Operation. 
shillings, we multiply them by 20, because b 8: dy far. 
20s.make £1; forif there are 20s. in £1, in Din Vee. Opes iat 


£2 there must be twice as many, or 40s, —-20s. in £1. 
and adding the given shillings (13) makes 53 shillings. 
53s. Wenext reduce the 53s. to pence, by _ 12d. in Is. 
multiplying them by 12, because 12d. make 642 pence. 
1s., and adding in the given pence (6), we 4 far. in 1d. 


have 642d. Finally, we reduce the 642d. 2570 far. Ans. 
to farthings, by multiplying them by 4, be- 

cause 4 far. make id. and adding in the given farthings (2), 
we have 2570 far. Thatis, £2, 13s. 6d. 2 far.=2570 farthings. 


161. Hence, we derive the following general 


RULE FOR REDUCTION DESCENDING, 


Multiply the highest denomination given by the number re- 
quired of the next lower denomination to make one of this 
higher, and to the product add the given number of this lower 
denomination. Proceed in this manner with each successive 
denomination, till you come to the one required. 

Oss. Reduction Descending, it will be observed, consists in successive multi= 
plications, and may with propriety be called Reduction by Multiplication. 


2. Reduce £3, 2s. 5d. to pence. Ans. 749. 


QuestT.—169. What is Reduction? Of how’many kinds is it? What is Ree 
duction Descending ? Reduction Ascending? Explain the solution of the first 
example from your slate. How are pounds reduced to shillings? Why multi+ 
ply by 20? How reduce shillings to pence? Why? How pence to farthings? 
Why? 161. What is the rule for Reduction Descending ? -Obs, Which of tho 
flidaimental rules is eniployed in Reduction Descending 7 
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3. How many pounds in 2570 farthings ? 


Suggestion.—This example requires Operation. 
lower denominations to be reduced to 4)2570 far. 
higher, and therefore belongs to re- 12)642d. 2 far. over. 
duction ascending. To reduce the 2[0)5|3s. 6d. over. 
farthings to pence, we divide them £2, 13 8. over. 
by 4, because 4 far. make 1d.; forif Ans. £2, 18s. 6d. 2 far. 
4 far. make 1d.,in 2570 far. there 
must be as many pence as 4 is contained times in 2570, which 
is 642 and 2 far.over. We next reduce the 642d. to shillings, 
by dividing them by 12, because 12d. make 1s. Tinally, we 
reduce the 53s. to pounds, by dividing them by 20, because 20s, 
make £1. Therefore 2570 far.=£2, 13s. 6d. 2 far. 


162. Hence, we derive the following general : 


RULE FOR REDUCTION ASCENDING. 


Divide the given denomination by that number which it takes 
of this denomination to mahe one of the next higher. 

Proceed in this manner with cach successive denomination, tilt 
you come to the one required. The last quotient, with the severat 
remainders, will be the answer. 

Proor.—Reduction Ascending and Descending mutually prove 
each other. 


Ozs. 1. Each remainder is of the same denomination as the dividend from 


which it arose. (Art. 66. Obs. 2.) 
2. Reduction Ascending, it will be observed, consists in successive divisions, 


and may with propriety be called Reduction by Division. 

4, Reduce 4237 feet to rods. 

Suggestion.—Uaving reduced the Operation. 
feet to yards, we have 1412 yds,and 1 —-3)4237 feet. 
ft. over. We nextreduce the yards to 51)1412 yds. 1 ft. over. 
rods, by dividing them by 53. In ie she 
dividing by 54, we reduce both the 11)2824 half yd. 
divisor and dividend to halves; then 256 r, 4 yds. over. 
performing the division, the resultis Ans. 256r.4 yds. 1 ft. 


Qursr.—Explain the solution of the third.example from your slate. How are 
farthings reduced to pence? Why? low reduce pence to shillings? Why? 
_-=Tiow shillings to pounds? -Why? 162. What is the rule for Reduction Ascend- 
ing? How is Reduction proved? Obs, Of what denomination is each remain- 
der? Which of the fundamental rules isemployed in Reduction Ascending ? 
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256 rods, and8rem. (Art. 141. Obs.) Now this8 rem. is half 
yards, and is equal to 4 whole yards. (Art. 162. Obs. 1.) 


Suggestion.—Reverse the opera- Proof. 
tion; that is, reduce therods to yds., 2)256 r. 4 yds. 1 ft. 
by multiplying them by 54; (Art: 5L 
134.a.) then reduce the yards to 1284 
feet, and the result is 4237 feet, 128 
which is equal to the given num- 1412 yards. 
ber of feet. The work is therefore 3 
correct. “Result 4237 feet. 
5. In £35, 4s. 6d. how many pence? Ans. 8454d. 


. In 57600 far., how many pounds? Ans. £60. 
. In £48, 12s, how many shillings? 

. In 217 shillings, how many farthings? 

. In 1176 pence, how many pounds ? 

. In 12356 farthings, how many shillings? 

. In £675, how many farthings? 

. In £84, 16s. 74d., how many farthings ? 

. In 25256 pence, how many pounds? 

. In 56287 farthings, how many pounds? 

. In £425, 9s. alg how many farthings ? 

. In 411 Ibs., 2 OZ. '3 pwts., how many Penuyweleni? 
. In 715 ounces, how many grains ? 

. In 10 lbs. 5 oz. 6 pwts., how many grains? 

. In 512 pwts., how many pounds? 

. In 2156 grains, how many ounces ? 

. In 85210 grains, how many pounds ? 

. Reduce 425 pounds 8 oz, 5 drs. Avoirdupois, to drams. 
. Reduce 36 cwt. 2 qrs. to pounds. 

. Reduce 85 tons, 7 cwt. 15 Ibs. to ounces. 

. Reduce 8 quarters, 15 lbs. 10 oz. to drams. 

. Reduce 875 ounces to pounds. 

. Reduce 1565 pounds to hundred weight, 

. Reduce 1728 drams to pounds. 

. Reduce 5672 ounces to hundred weight. 

. Reduce 15285 pounds to tons. 


teduce 8526720 drams to hundred weight. 


. How many drams in 170 lbs. Apothecaries weight? 
. How many seruples in 156 pounds 2 
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84. How many ounces in 726 scruples? 

85. How many pounds in 1260 drams ? 

86. In 896 rods, 8 yds. 1 ft., how many feet? Ans. 14794 ft. 

387. In 45 furlongs, how eae inches ? 

88. In 1584 feet, how many rods? Ans. 96 rods. 

389. In 9728 inches, how many rods? 

40. In 26400 feet, how many miles? 

41. In 25 leagues, how many inches? 

42. In 40 leagues, 6 furlongs, 2 in., how many inches ? 

43. In 750324 inches, how many miles? 

44, How many inches in the circumference of the earth? 

45. How many inches in 845 yds. cloth measure ? 

46. How many nails in 53 Flemish ells? 

47. How any nails in 81 English ells ? 

48. Reduce 562 quarters to yards. 

49. Reduce 1524 nails to French ells. 

50. Reduce 5208 nails to English ells. 

51. In 1766 square rods and 19 yards, how many feet? 

52. In 56 acres and 8 roods, how many square feet ? 

53. In 1275 square miles, how many acres? 

54. How many square rods in 25640 feet ? 

55. How many acres in 1865 roods ? 

56. How many acres in 21181653 yards ? 

57. How many square feet in a table 21 feet long and 6 feet 
wide? Ans. 126 sq. ft. (Art. 153. Obs. 3.) 

58. What is the area of a garden, which is 18 rods long and 
15 rods wide? Ans. 270 square rods. 

59. How many square feet in a floor, 18 feet long and 17 
feet wide? 

60. How many square yards in a B caine; 20 feet long and 18 
feet wide ? 

61. What is the area of a field, which is 36 rods long and 25 
rods wide? 

62. How many acres are there in a piece of land, 80 rods 
long-and 48 rods wide? 

63. In 75 cubie feet, how many inches? 

64. In 87 tons of round timber, how many inches? 

65. In 28124 cubie feet, how many tons of hewn timber? 

66. In 16568 cubic feet of wood, how many cords? 

67. In 65 cords of wood, how many eubic feet? 


¥ 
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68. How many cubic inches are there in a box, whose length 
is 30 inches, its breadth 18, and its depth 15 inches? 

69. How many cubic inches in a block of marble, 43 inches 
long, 18 inches broad, and 12 inches thick? 

70. How many cubic feet in aroom, 16 feet long, 15 feet 
wide, and 9 feet high? 

71. How many cubic feet in a load of wood, 8 feet long, 4 
feet wide, and 34 feet high? 

72. How many cubic feet in a pile of wood, 16 feet long, 6 
feet wide, and 5 feet high? How many cords? 

73. How many cords of wood in a pile, 140 feet long, 44 feet 
wide, and 64 feet high ? 

74. In 4624 gills, how many gallons wine measure ? 2 

75. In 24260 quarts, how many hogsheads ? 
76. How many pints in 15 hogsheads, and 20 gallons? 

77. How many gills in 40 bar. 8 gals. 2 qts. of wine? 

78. How many barrels of beer in 5000 pints? 

79. How many hogsheads in 7800 quarts of beer? 

80. How many quarts in 25 hhds. and 7 gals. of beer? 

81. How many pints in 110 gals. 8 qts. and 1 pt. beer? 

82. Reduce 586 bushels, and 3 pecks to quarts. 

83. Reduce 821 quarters to pints. 

84. Reduce 6912 pints to bushels. 

85. Reduce 85600 quarts to bushels. 

86. In 15 days, 6 hours, and 9 min., how many seconds ? 

87. In 365 days and 6 hours, how many minutes ? 

88. How many seconds in a solar year ? 

89. Allowing 365 d. 6 h. to a year, how many minutes has a 
person lived who is 21 years old? 

90. How many hours in 568240 seconds ? 

91. How many weeks in 8568456 minutes ? 

92. How many lunar months in 6925600 hours ? 

93. How many years in 56857200 hours ? 

94. How many years in 1000000000 seconds ? 

95. In 75 degrees, how many seconds ? 
96. In 8 signs, and 15 degrees, how many minutes ? 

97. In 12 signs, how many seconds? 

98. In 86860 seconds, how many degrees? 

99. In 567800 minutes, how many signs? 

100. In 25000000 Pent; how many signs ? 
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101. A stationer bought 25 doz. slates at 9 pence apiece: 
how many pounds sterling did they come to? 

102. A company of 15 persons spent 29 guineas and 6s. for a 
supper: how many shillings apiece did the supper cost them ? 

103. A farmer sold 12 cows for 54 guineas apiece, and took 
his pay in sheep at 22 shillings a head: how many sheep did 
he receive? 

_ 104. Bought a quarter of beef, weighing 2 cwt. and 173 lbs., 
at 7 pence a pound: what did it amount to? 

105. What will a load of hay containing 1 ton and 17 cwt. 
amount to, at 14 dollar a handred? 

106. A silversmith having 7 Ibs. 83 oz. of silver, made it into 
tea spoons each weighing 2! oz., which he sold ae 7 eighths 
of a dollar apiece. How many spoons did he make; and how 
much did they come to? 

107. How many dollars can be made out of 50 Ibs. 9 oz. of 
silver, allowing 412% grains to a dollar? 

108. How many eagles of standard weight and purity, can 
be made out of 100 lbs. 10 oz. of gold? How many half eagles ? 
How many double eagles? 

109. Required to reduce 5 m. 6 fur. 23 rods, 5 yds. and 8 in. 
to inches, and prove the operation. 

110. Required to reduce 8 m. 5 fur. 25 rods, 3 yds. 0 ft. 8 
in. to inches, and prove the operation. 

111. What will 4 acres, 2 roods and 15 rods of land cost, at 
24 dollars a rod ? 

112. If you count 65 per minute, how many can you count 
in 6 weeks, 4 days, and 5 hours; allowing 6 days to a week and 
10 hours to a day? 

118. If a pendulum vibrates 65 times per minute, how many 
times will it vibrate in 253 days, 16 hours ? 

114. A grocer bought 13 tons, 9 cwt. 2 qrs. and 18 Ibs. of 
butter, which he packed in firkins: how many firkins did it 
require? 

115. A farmer having 5 hhds. 1 bbl. 16 gals. of sider, put it 
up in bottles holding 3 pints each: how many bottles did it 
take ? 

116. How many yards of carpeting a yard wide, will it take 
to cover a floor 22 feet long and 18 feet wide ? 
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117. How many acres are there in a field 865 rods long, and 
66 feet wide? 

118. How many square yards in the four sides of a room 18 
feet long, 174 feet wide, and 143 feet high ? 

119. How many square yards of plastering will it take to 
cover the four sides and the ceiling of a room 18 feet square, 
and 15 feet high ? 

120. How many yards of muslin 8 qrs. wide, are equal to 36 
yds. brocatelle, which is 14 yard wide? 

121. How many yards of silk 8 qrs. wide, will 51 yds. of 
cainbric line, which is 1} yd. wide ? 

122. What will it cost to pave a street 3 m. 115 rods long, 
_and 2 rods wide, at 154 dollars a square rod ? 

~ 123, A man bee 15 acres and 60 rods of land, laid it out 
“i lots each containing 12 sq. rods, and sold the lots at $350 
apiece: how much did he realize for his land ? 

124. What is the worth of a pile of wood 18 ft. long, 102 
ft. high, and 94 wide, at 3} dollars a cord ? 

125. How many times will a wheel of a railroad car, 9 ft. in 
circumference, turn round in going 1500 miles ? 

126. How long would it take a cannon ball, flying at the 


rate of 8 miles per minute, to reach the moon, a distance of 
240000 miles ? 


127. The velocity of light is 11875000 miles per minute, and 
it takes 8 minutes for it to pass from the sun to the earth: how 
far from the sun is the earth; and how many weeks would it 
take a man to travel this distance, traveling 80 miles an hour ? 

128. How many bricks will it take to pave a side walk 75 
feet long and 8 feet wide, each brick being 8 inches long and 
4 inches wide ? 

129. How many suits of clothes can be made from 648 yards, 
allowing 4 yds. 2 qrs. to a suit? 

130, Allowing 1 shingle to cover 24 sq. inches, how many 
shingles will be required to cover the roof of a house 50 feet 
long, the rafters on each side being 20 feet long? 

131. In a township 6 miles square, how many farms are 
there of 160 acres each? 

132. How many bricks will it take to build a prison 60 feet 
long, 25 feet wide, and 48 feet high, whose walls are 1 foot 
thick, the bricks 8 in. long, 4 in. wide, and 2 in. thick? 
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FRACTIONAL COMPOUND NUMBERS. 


163, In order ‘that one concrete number may properly be 
said to be a part of another, the two numbers must necessarily 
express objects of the same kind, or objects which can be ve- 
duced to the same kind or denomination. Thus, 1 penny is 335 
of a pound, but 1 penny cannot properly be said to be part of 
a foot, or of a year; for, feet and years cannot: be reduced to 
pence. Sol orange is } of 5 oranges; but 1 orange cannot be 
said to be $ of 5 apples, or 5 pumpkins; for apples and pump- 
kins cannot be reduced to oranges. 

Cast I.— Reducing Compound numbers to fractions of higher 


denominations. 
Ex. 1. Reduce 7s. 6d. to the fraction of £1. € = 
Suggestion.—The object of this exam- Operation. 

pleis to find what part of 1 pound, 7s. 6d. is 7s. 6d. 

equalto. But in order to find what part 12 

one number is of another, the numbers 90 pence. 


must be reduced to the same denomina- £120 ~12s= 240d. 
tion. (Art. 163.) Now ‘s. 6d.=90d., Ans. £oiq, or £3. 
and £1=240d. The question therefore resolves itself into this: 
What part of 240d. is 90d. The answer is 2%, which reduced 
to its lowest terms, is £3. In the operation, we reduce the 7s. 
6d. to pence, (the lowest denomination mentioned,) for the 
numerator, and £1 to pence for the denominator. Hence, 


164. To reduce a compound number to the jraction of a 
higher denomination. 

First reduce the given compound number to the lowest denom- 
ination mentioned for the numerator ; then reduce a unix of the 
denomination of the required fraction to the sume denomination 
as the numerator, and the result will be the denominator. 


Oss, When the given number contains but one denomination, it of course re- 


quires no reduction, 

If the given number contains o fraction, the denominator of the fraction is tho 
lowest denomination mentioned. Thus, in 6s., the lowest denomination is 
fourths of a shilling 5 in 22 far., the lowest denomination is fiflis of a farthing. 


— 


iti —163. When may one concrete number besaid to be a part of another? 
164, How is a compound number reduced toa fractionof a higher denominution? 
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. Reduce 8s. 7d. 2 far. to the fraction of £1. 


29 
Ans. £333, or 3355. 


. Reduce 9d. 8 far. to the fraction of 1s. 

. What part of a bushel is 3 pecks and 5 qts.? 

. What part of a peck is 5 qts. and 1 pt.? 

. What part of a gallon is 8 qts. 1 pt. and 8 gills? 

. What part of 1 gallon is 1 pt. and 1 gill? 

. What part of 1 hogshead is 15 gals. and 38 qts.? 

. What part of 1 ton is 5 ewt. and 2 qrs. 4 

. What part of 1 hundred weight is 2 qrs. and 7 lbs.? 

. What part of 1 quarter is 1 Ib. and 5 oz.? 

. What part of 1 mile is 45 rods 2 yds. and 2 ft.? 

. What part of 1 mile is 10 fur. and 35 rods? 

. What part of 1 league is 2 m. 1 fur. and 1 r.? 

. What part of 1 yard is 2 qrs. and 8 nails? 

. What part of £1 is Td. 3 far.? Ans. £84. 

. What part of £1 is 82d? Ans. £44. 

. What part of £1 is 53 shillings? Ans. £33. 

9. What part of 1 day is 24 hours? 

. What part of 1 day is 4 h. and 83 min.? 

. What part of 1 hour is.8 min. and 40 sec. ? 

. What part of a*week is 1 hour and 15? sec. ? 

. What part of a hundred weight is 1 pound and 53 oz. ? 
. What part of 1 ton is 3 of a pound? 

. What part of 1 hogshead is 153 of a gallon? 

. What part of 1 gallon is 3 qts. 1 pt. and 82 gills? 

. What part of 80 days is 11 days 3 hours and 14 min.? 
. What part of 5 tons is 1 ton 11 cwt. and 16 lbs.? 

. What part of 4 yards square is 4 square yards ? 

. What part of + of a square yard is ¢ of a square foot ? 
. What part of 4 eubic yards is 4 cubic feet ? 

. What part of 3 of a cubic yard is % of a cubic foot? 
33. 


A young man having £17, 15s. 8d., spent £5, 6s. 7d. in 


dissipation: what part of his money did he spend? 


84. 


A man having 8 tons, 5 cwt. 16 lbs. of flax, sold 1 ten, 


7 ewt.191bs.: what part of his flax did he sell ? 


385, 


From a cask of vinegar containing 48 gals. 3 qts., a gro- © 


cer sold 19 gals,2 gts, and 14 pints: what part of the whole 
cask did he sell? % , . 
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Case IIl.—Reducing fractions of higher denominations to 
whole numbers of lower denominations. 


Ex. 1. Reduce 3 of £1 to shillings and pence. 


Suggestion—8 eighths of £1 is the same Operation. 
as 1 eighth of £3. Now, reducing the nu- £3 
merator £3, to shillings, and dividing it 29 
by the denominator 8, the result is 7s. and 8)60s. 
4 remainder, or 4s. Next, reducing the vs. and 4 rem, 
numerator 4s. to pence, and dividing again 12 
by the denominator 8, the quotient is 6d. 8)48d. 
The quotients 7s. and 6d. form the answer 6d. 
required. That is, 2 of £1=Ts. 6d. Hence, Ans. 7s. 6d. 


165. To reduce a fraction of a higher denomination to whole 
numbers of dower denominations. 


Reduce the numerator of the given fraction to the next lower 
denomination, and divide the result by the denominator ; then 
reduce the remainder to the next lower denomination still, and 
divide by the denominator as before. 

Proceed in this manner with each remainder, and the several 
quotients will be the whole numbers required. 


2. Reduce 2 of £1 to shillings. Ans. 12s. 

8. How many shillings and pence in £3? 

4. How many shillings, &., in £3? 

5. In ¢ of 1 week, how many days, hours, &c.? 

6. In 4, of 1 day, how many hours, minutes, &e, ? 

7, Reduce 2 of 1 league to miles, &c. 

8. Reduce 4 of 1 mile to furlongs. We. 

9, Reduce +, of 1 hundred weight to quarters, &e. 
10. In 2 of 1 ton, how many hundred weight, &e.? 
11. In 2 of 1 bushel, how many pecks, quarts, &e.? 
12. Reduce 2 of a square mile to acres, rods, yards, and 

feet. =e 
13. How many cubic feet in 3 of a cord? 


“ Qurst —165. How is a fraction of a higher denomination reduced to whole 
numbers of lower denominations ? ‘ : 


ior ae 
<5) See 
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Casn Ill.—Reducing fractions of higher denominations to 
Sractions of lower denominations. 


14. Reduce 74, of £1 to the fraction of a penny. 


Analysis—Since £1 is equal-to 20s., it Operation. 
is plain that x4, of £1 is equal to x}, of £1 numerator. 
20s., which is {%s. Again, since ls. is 20 
equal to 12d., 29s. must be equal to 4% 20s. 
of 12d. which is 249d. or 4d. In the ope- 1 
ration, we reduce the numerator of the 240d. 


. : 2 - 240 u 
given fraction to the denomination re- Ans. god. or 3d. 
quired, which is pence, and the result placed over the given 
denominator forms the fraction required. Hence, 


166. To reduce a fraction of a higher denomination to the 
fraction of a lower denomination. 


Reduce the given numerator to the denomination of the re- 
guired fraction, and place the result over the given denominator. 


Oss. 1. This process is the same in principle as reducing a whole compound 
number to a lower denomination. (Art. 161.) 

2. When factors common to the numerator and denominator occur, the opera- 
tion may be shortened by c@nceling those factors, (Art. 136.) 


15. Reduce 5.4%, of £1 to the fraction of a farthing. 


3X20X12X4_ 8xX2OXxI2XxA_ 
5760 ~  $T69, 2 


16. Reduce ;4, of 1 week to the fraction of a day. 

17. Change ;;4;7 of 1 mile to the fraction of a rod. 

18. Change ; cof 1 rod to the fraction of a foot. 

19. Change Tie7 of 1 yard to the fraction of a nail. 
20. Change y9s'sa¢ Of 1 ton to he fraction of a pound. 

21. What part of a second is pagsgq of a day? 

22. What part of a pint is >a, ofa paghels 

23. What part of a square foe a is s7e5ry Of an acre? 

24. What part of a cubic foot is ote sz Of a cord? 


Solution.— == far.Ans, 


= Riera 
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Quust.—166, How is a fraction of a higher denomination reduced to the fracs 
tion of a lower denomination? Obs, How may the operation be shortened 2 
i ‘ 
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Case 1V.—Reducing fractions of lower denominations to 
Sructions of higher denominations, 


Ex. 1, Reduce 2 of a penny to the fraction of a pound. 


Analysis.—Since 1 penny is 4 of a Operation. 
shilling, it is plain that 2 of 1d. is equal bi ; 
to 2 of ;48. which is 4s. Again, since 2 
1 shilling is 3, of a pound, 4s. must 208. 
be equal to 4 of £34, which is £-2,, or 12 
£,3,. In the operation we reduce £1 240d. 
to the same denomination as the given shar 
fraction, (¢hirds of a penny), and the re- 720 


2 1 
sult 720, placed under the given nu- 4%: 720) OF £xh0- 


merator, forms the fraction required. Hence, 

4167. To reduce a fraction of a dower denomination to the 
fraction of a higher denomination. 

Reduce a unit of the denomination of the required fraction 
to the same denomination as the given fraction, and the result 
will be the denominator. 

Or, divide the given fraction by the same numbers as in re- 
ducing whole compound numbers to higher denominations, 

Oxs. 1. This Case is similar in principle to Case first.” 

2. When factors common to the numerator and denominator occur, the operas 
tion may be shortened by canceling those factors. (Art. 136.) 


2. Reduce # of a pint to the fraction of a bushel. 


4 A ih 
= == bu. Ans, 

5X2xX%8X4 5X2xX8xXA 80 
8. Reduce 4 of a farthing to the fraction of a pound. 
. What part of a pound Troy is 2 of a grain? 
What part of a ton is 3 of an ounce? 
What part of a mile is 8 of a foot? 
What part of an acre is 4 of a square foot? 
What part of a cord is 4 of a cubic foot? 
. What part of a hogshead is 4 of a pint? 
10. What part of 2 square yards is 4 of a square yard. ? 


Solution.— 


OTS oR 


<2) 


Qizst.—167, How is a fraction of a lower denomination reduced to the frac- 
tion ofa higher? Obs. How may the oe be shortened ? 
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COMPOUND ADDITION. 
167.0. Compound Addition is the Bree of uniting two or 
more compound numbers in one sum. oe 


1. What is the sum of £4, 9s. 6d. 2 far. ; £3, 12s. 8d. 3 far.; 
and £8, 6s. 91 pence? 


Suggestion—Write the numbers Operation. 
under each other, pounds under er sk asian, 
pounds, shillings under shillings, &c. sees) fas pales 
Then beginning with the lowest de- Soe Be ES 
nomination, we find the sum is 6 far., Sie Oped 


which is equal to 1d.and 2 far. over. Ans. 16” 9” 02 
Write the 2 far. under the column of 
farthings, and carry the 1d. to the column of pence. The sum 
of the pence is 24, which is equal to 2s. and nothing over. 
Place a cipher under the column of pence, and carry the 2s. to 
the column of shillings, The sum of the shillings is 29, which 
is equal to £1 and 9s. over. Write the 9s. under the column 
of shillings, and carry the £1 to the column of pounds. The 
sum of the pounds is 16, which we set down in full, as in sim- 
ple addition. (Art. 29.) The answer is £16, 9s. od. 2 far. 

° 


168. Hence, we derive the following general 


RULE FOR COMPOUND ADDITION. 


I. Write the numbers so that the same denominations shalt 
stand under each other: 

Il. Beginning at the right hand, add each column separately, 
and divide its sum by the number required to make one of the 
next higher denomination. Setting the remainder under the 
column added, carry the quotient to the next column, and thus 
proceed as in Simple Addition. (Art. 28.) 

Proor.—The proof is the same as in Simple Addition. 


Ozs. 1. Compound Addition is the same in principle as Simple Addition, and 
the reasons of the rule are the same. The wpperent difference between them 
arises from the fact, thut in simple numbers, the ratio of increase being 10, we 


Qussv.—lii.a. What is Compound Addition? 168. How do you write com- 
pound numbers for addition? Where do you begin to add, and how proceed 2 
How is Compound Addition proved? Obs. Does Compound Addiion differ in 
principie from Simple Addition? Irom what dves the apparent difference arise? 
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always carry for 10, but in compound numbers, the ratio of increase being 
trregular, we carry for different numbers. In each, however, we always carry for 
that number which it takes of the order or denomination added, to make one ir 
the next higher order or denomination. 


2. What is the sum of £10, 6s. 7d.; £18, 12s. 10d.; £5, 8s. 
4d.2 Ans. £34, Qs, 9d. 


@.) (4.) ©.) 
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9. Add 7 lbs. 9 oz. 16 pwts. 10 grs.; 3 lbs. 10 oz. 8 pwts, 
9 grs.; 8 lbs. 3 oz. 1 pwt. 4 grs. 

10. A man bought a coach for £35, 12s.; a horse for £27, 
8s. 10d. ; a harness for £7, 16s. 11d.: what did the whole cost ? 

11. A merchant bought of one dairy-man 5 ewt. 11 lbs. 6 
ounces of butter; of another, 3 cwt. 15 lbs. 9 0z.; of another, 
Y cwt. 6 lbs. 10 oz.: how much did he buy of all? 

12. Bought of one man 73 Ibs. of wool; of another 96 lbs. 
6 oz.; of another, 135 lbs. 11 0oz.; of another, 3820 Ibs. 9 0z.; 
of another, 642 lbs. 3 oz.: how much was bonght in all? 

13, A man sold to one customer 2 tons, 62 Ibs. 10 oz. of 
hay; to another, 5 tons, 40 lbs. 12 0z.; to another, 3 tons, 75 
lbs. 6 oz.: how much did he sell to all ? 

14, A man wove 7 yds. 3 qrs. 2 na. of cloth in 1 day; the 
next day, 6 yds. 1 qr. 8 na.; the next, 8 yds. 3 qrs. 1 na.; the 
next, 5 yds. 2 qrs. 8 na.: how much did he weave in all? 

15. Bought several pieces of cotton; one contained 26 yds. 
1 qr. 2na.; another, 80 yds, 2 qrs.; another, 293 yds. 3 na.; 
another, 82! yds. 1 na.: how many yards did they ull contain ? 

16. A hotel-keeper bought at one time, 15 bu. 2 pks. § qts. 
of oats; at another, 10 bu. 1 pk. 2 qts.; at another, 204 bu. 6 
qts.; then, 181 bu. 5 gts.: how much did he buy in all? 
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17. Bought 4 loads of wheat; the first containing 23 bu. 2 
pks. 5 qts.; the second, 203 bu. 6 qts.; the third, 26 bu.; the 
fourth, 212 bu. 7 gts.: how many bushels did they all con- 
tain ? 

18. What is the sum of 16 m.8 fur. 16 r.; 26 m.1 fur. 33 
rs 10 me :tur, 22 penn, wero Orne 

19. A merchant bought 8 casks of oil; one held 2 hhds. 30 
gals. 2 qts.; another, 8 hhds. 10 gals.; another, 1 hhd. 18 gals. 
1 qt.: how much did they all hold ? 

20. Sold several lots of wine, in the following quantities; 1 
pipe, 1 hhd. 21 gals. 2 qts. 1 pt.; 2 pipes, 11 gals. 3 qts. 1 pt.; 
3 hhds. ‘15 gals. 2 qts.; 3 pipes, 10 gals. 2 qts. 1 pt.: how 
much was sold in all ¢ 

21, A mason plastered one room containing 45 square yards, 
7 ft. 6 in.; another, 25 yds. 6 ft. 95 in.; another, 88 yds. 4 ft. 
41 in.: what was the amount of his plastering? 

22. Sold 10 A. 85 r. 10 sq. ft. of land at one time; at an- 
other, 8 A. 10 r. 15 ft.; at another, 18 A. 16 r. 23 ft.: what 
was the amount of land sold? 

23. A merchant received several boxes of goods; one con-~ 
tained 16 cu. ft. 61 in-; another, 25 ft. 81 in.; another, 20 ft. 
13 in.; another, 38 ft. 72in.: how many cubic feet and inches 
did they all contain? 

24, One pile of wood contains 10 c. 38 ft. 39 in.; another, 
15 c. 56 ft. 73 in.; another, 30 c. 19 ft. 44-in.; another, 17 
c, 84 ft. 21 in.: how much do they all contain? 

25. Find the sum of 16 lbs. 6 oz. 5 drs. 2 se. 9 grs.; 25 Ibs. 
8 oz. 7 drs. 1 se.; and 45 Ibs. 8 oz, 2 drs. 2 sc. Apothecaries’ 
weight. 

26. Find the sum of 45 m. 23 fur. 17 r. 5 yds. 2 ft. 9in.; 48 m. 
5} fur. 4 yds. 1 ft. 8in.; 89 m. 16 r. 3 yds. 2 ft. 5 in. 

27. Add together 17 leagues, 2 m. 32 fuz. 35 r. 114 ft.; 19 1. 
1m. 7} fur. 28 r. 154 ft.; 261.2 m. 3 fur. 2 r. 14 ft. 

28. Add together 23: years, 2 mos. 8 wks. 5 d.; 68 yrs. 3 
mos. 2 wks. 3 d.; 60 yrs. 4mos. 1 wk. 6 d.; 49 yrs. and 4 d. 

29. Add together 145 acres, 35 sq. r. 25 sq. yds. 74 sq. ft.; 
123 A. 65 sq. r. 28 sq. yds. 8 sq. ft.; 84 A. 110 sq. r..16 sq. 
yds. 64 sq. ft. 

30. Add together 7 circles, 8s. 17°, 18/48”; 4 cir. 3's. 919 
82/6479 138 Cue Sle TOL PaO 


ArT, 168.a.] ADDITION, 165 


ADDITION OF FRACTIONAL COMPOUND NUMBERS. 


1. What is the sum of £1, 1s. and 1d? 

Suggestion.—We first reduce the frac- First Method. 
tions to whole numbers of lower denomi- £1=8s.4d.0 far. 
nations, (Art. 165,) then adding them as 4s.=0s.1d.2 far, 
in the preceding rule, the result is 8s.5d. 3d.=0s. 0d. 14 far. 
83 far. which is the answer required. Ang, 8s. 5d. 8 far. 

Or, we may reduce the given fractions 
to the same denomination, viz: fractionsof Second Method. 


76 ee A: —— a 2 ee ceil 24 Oyo 0 
apenny, £i— 24% dis\isi= 70t== te (Art. 250 STO. 
166.) Then, reducing shete! nes to a jZ=218, 
eommon denominator as in the margin, 4= 45. 

and adding them, the sum is §°24d., which Sum= S24. 


i 


being reduced to whole numbers, gives Ans. 3s. 5d. 34 far, 


the same result as before. Hence, 


468.2. To add fractional compound numbers. 
Reduce the given fractions to whole numbers of lower denom- 
inations, then proceed as in compound addition. 
Or, reduce the given fractions to the same denomination, then 
proceed as in adding common fractions. (Art. 127.) 
Oss. The result willbe the same, whether the given fractions are reduced to 
fractions of ower denominations, or to higher. 
9. Add’ £4, 2s. 4a. £3, 4s. Ans. £1, 4s. 4d. 83 f. 
8. Add 2 1b. to 2 oz. 2 Aaah 4, Add} oz. 3 ale 3 gr. 
5. Add 3 3 ton, 3 cwt.1b. 6. Add Scwt.2 1b. 1 oz, 
7. Add % 2 m. to 4 of 5} fur. 8, Add i in. 92 ft. 655 r. 
9. Add 3 yard } Y na. # in. 10. Add ?in. 2 na. 4 zg yd. 
11. Add Zacre rood Gr. 12. Add 55 sq. z 2 yd. 5 ft. 
138. Add 43 cord to $ ou. "$i 14. Add #cu. yd. to 24Lou. ft. 
15. Add 4 bhd. Sea 3f aut n qt., and 4 lihd. 3 of 62 gals. 
16. Aad 2 bu. IV pk. 2 qt. t tj ry bu. 4k. 2 qt 2d pt. 
17. Add 2 of aay? 2 of 3 ne 4 of 48 min. and ? of a sec. 
18. Bought two remnants of silk, ce ‘containing A yd. qr. 2 
na., and the other 3 yd. 3 qr. 3 1 na.: how much did both Contain? 
19. How many pounds in Ps load of hay which weighs 2 ton 


22 -qrs. and 173 lbs.? 


Qurst.—168.4. How add fractional compound numbers % 


166 . COMPOUND [Szor. VIL. 


COMPOUND SUBTRACTION. 


168.8. Compound Subtraction is the process of finding the 
difference between two compound numbers. 


Ex. 1. From £15, 7s. 6d. 8 far., subtract £6, 4s. 8d. 2 far. 


Suygestion.—We write the less num- Operation. 
ber under the greater, pounds under Bose vod. Fars 
pounds, shillings under shillings, a&c., LB Ts 6 AES 
and beginning with the lowest denomi- CL 4g 8 2 


nation proceed thus: 2 far. from 3 far. Ans. 9”2/10”1 
leave 1 far.; set the 1 far. under the 

column of farthings. Next, 8d. cannot be taken from 6d.; we 
therefore borrow as many pence, as it takes to make one of the 
next higher denomination which is shillings; and 12d. added 
to 6d., make 18d. Now 8d. from 18d. leave 10d. But since 
we borrowed we must carry 1 to the 4s. which makes 5s., and 
5s. from 7s. leave Qs. Finally, £6 from £15 leave £9. The 
answer therefore is £9, 2s. 10d. 1 far. 


169. Hence, we derive the following general 


RULE FOR COMPOUND SUBTRACTION. 


I. Write the less number wnder the greater, so that the same 
deno.ninations may stand under each other. 


Wl. Beginning at the right hand, subtract each lower number 
Jrom the number above it, and set the remainder under the num- 
ber subtracted. 

Til. When a number in the lower line ts larger than that 
above it, add as many units to the upper number as it takes to 
make one of the next higher denomination ; then subtract as be- 
Sore, and adding 1 to the neat number in the lower line, pro- 
esed as in Simple Subtraction. 

Proor.— The proof is the same as in Simple Subtraction. 

Oxzs. Compound Subtraction is the same in principle as Simple Subtraction, and 


the reasous cf the rwe are the same. In both cases we begin to subtract at the 
right hand, and when the number in the lower line is larger than that avove it, 


Quust.—168.b. What is Compound Subtraction? 169. How do you write 
compound numbers for subtraction? Where begin to subtract, und how pro- 
ceed? When a number in the Jower line is larger than that above it, what is to 
he done? How is Compound Subtraction preved % 


Arts. 168.5., 169.] SUBTRACTION. 167 


we borrow as many units as jt tekesof the order or denomination we are suv- 
tracling to make one of the next higher order or denomination ; and in both, we 
carry 1 Ww the next figure in the lower number. 


2. From £10, 7s. 4d. 8 far. take £2, 6s. 9d. 2 fai. 

Ans, £8, Os. Td. 1 far. 
3. From £15, 16s. 10d. 8 far., take £7, 8s. 11d. 1 far. 
4, From £56, 7s. 6d. 1 far., take £20, 8s..10d..3 far. 


(5.) : (6.) 
From 16T. 10 cwt. 8 qrs. 7 Ibs. 125T. 7 owt. qr's. 20 Ibs. 
Take 8T. 5S5cwt.1 qr. 2 lbs. 96T. 9 ewt. 3 qrs. 12 lbs. 


(7) (8.) 
From 16 gals. 3 qts. 1 pt. 2 gi. 121 hhds. 28 gals. 1 qf. 
Take 7 gals. 2 gts. 0 pt. 3 gi. 63 hhds. 21 gals. 8 qts. 


9, Bought 2 silver pitchers, one weighing 2 lbs. 10 oz. 10 
pwts. 7 grs.; the other 2 lbs. 3 oz. 12 pwts.5 grs.: what is the 
difference in their weight ? 

10. A merchant had 28 yds. 3 qrs. 2 na. of cloth, and sold 
15 yds. 1 qr. 3 nas: how much had he left? 

11, A lady bought 2 pieces of silk, one of which contained 

19 yds. 2 qrs,1 na.; the other 15 9a6: 3 qrs. 3 na.: what is the 
difference in the length ¢ 

12. From 25 m. if es Sr. 12 ft. 6 in., take 16 m. . fur. 30 
r. 4 ft. 8 in. Phe 

13. A man owning 95 A. 75 ry. 67 sq. ft. of land, sold 40 A. 
86 r. 29 ft.: how much had he left? 

14. A farmer having bought 120 A. 3 BR. 28 ry. of Jand, di- 
vided it into two pastures, one of which contained 50 A. 2B, 
85 r.: how much did the other contain? 

15. A tanner built two cubical vats, one containing 116 ft, 
149 in., the other 245 {t. 73 in.: what is the diilerence be- 
tween then? 

16. A man having 65 C. 95 ft. 123 in. of wood in his shed, 
sold 16 C. 117 ft. 65 in.: how much had he left? é 

17. From 27 yrs. 8 mos. 8 wks. 4 ds. 13 ls. 85 min., 

Take 19 yrs. 5 mos. 6 wks. 5 ds. 2) hrs. 20 min. 


ne 


Quest.— Obs. Does Compound Subiraction differ in piteeipié from Simple 


Subtraction 4 
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18. What is the time from July 4th, 1840, to March Ist, 
1845 2 


Suggestion—March is the 3d month, and Operation. 
July the 7th. Since 4 ds. cannot be taken Yr. mo. d. 
from 1 d., we borrow 1.mo. (80 ds.) then 4 1e455" 3" 


from 81 leaves 27. 1 to carry to 7 makes 8, 1840 "7" 4 
but 8 from 8 is impossible; we therefore Ans. 4.7 7! 27 
borrow 1 yr. (12 mos.) then, 8 from 15 leaves 


by 


7. 1 to carry to 0 is 1, and 1 fiom 5 leaves 4. Hence, 


176. To find the time between two dates. 


Write the earlier date under the later, placing the years on the 
left, the number of the month next, and the day of the month on 
the right, then subtract as in the preceding rule. (Art. 169.) 

Oss, 1. The number of the month is easily determined by reckoning from Jan- 
uary, the Ist month, Feb. the 2d, &e. (Art. 153. Obs.) 


2. In finding the time between two dates, and in casting Interest, 30 days are 
cousidered a month, and 12 months a year. 


19. What is the time from Oct. 15th, 1835, to March 10th, 
1842 2 

20. The Independence of the United States was declared 
July 4th, 1776. How much time had elapsed_on the 25th of 
Aug. 1845? 

21. A note dated Oct. 2d, 1840, was paid Dee. 25th 1843 ; 
how long was it from its date to its payment? 

22. A ship sailed on a whaling voyage, Aug. 25th, 1840, and 
returned April 15th, 1844: how long was she gone ? 

23. From 268 m. 3 fur. 2 r. 10 ft»3 in., take 149 m.-6 fur. 
fr 42 ft. 6 in. 

24. From 160 deg. 18 statute m. 210 r. 8 yds. 1 ft., take 63 
deg. 25 m. 805 vr. 4 yds. 2 ft. 

25. From 275 A. 21 r. 18 yds. 4 ft. 81 in., take 112 A. 65 x, 
28 yds. 5 ft. 180 in. 

26. From 367 A. 2 roods, 8 r. 25 ft., take 175 A. 3 roods, 
25 vr. 210 ft. 


Quust.—170. How do you find ihe time between two daies? Obs. In finding 
time between two dates, and in casting interest, how many days are considered 
amonth? How many months a year ? 


Arts. 170, 170,a.] SUBTRACTION, 169 


SUBTRACTION OF FRACITONAL COMPOUND NUMBERS. 


1. From 3 of a pound sterling, take 2 of a shilling. 

Sug asda first reduce the fractions First Method. 
te whole numbers of lower denominations, £2—13s. 4d. 
then subtracting as in the last rule, the result  3s.= 0s. 9d. 


is 12s. 7d., which is the answer. Ans. 128. 7d. 
Or, we may reduce the given frac- Second Method. 
tions to the same denomination, £2=—4%s.=1%%s. 


2 
then to a common denominator, and 
as in the margin, and subtracting 152—%= a3 
the less numerator from the greater, Ans. 12758. or 12s. 7d. 
the result is 454s. whose value is 
12,4s. or 12s. 7d. the same as above. Hence, 


170.2. To subtract Fractional Compound Numbers. 


Reduce the given fractions to whole numbers of lower denomi- 
nations, then proceed as in Compound Subtraction. 

Or, reduce the given fractions to the same denomination, then 
proceed as in subtracting common fractions. (Art. 129.) 


2. From £5, s., take £3, 4s. Ans, 9s. 1d. 


8. From 4s. take 3d. 4, From 2s. take 13d. 
5. From 8 ton take =, cwt. 6. From 3 ewt. take 2 s OZ. 
7. From 2 mile take f rod. 8. From {4 yd. take # ft. 


9. From {5 acre take # rod. 10. From 2 3 ‘8 r. take 2 sq. y. 
11. From 2c. take $2 cu. ft. 12. From Heu.y. take 23 in. 
13. From 2 hhd. take $j gal. 14. From 7 gal. take 2 pt. 
15. From 2 of 7 bhd. wine take 3} gallons. 

16. From 3 of 3 ton of hay take 122 lbs. 

17. From { of 4 of a week take 1 day and 23 hours. 

18, A ey chant having a piece of cloth containing 27+ yds. 
22 qrs, 24 na. sold 16? yds. 1} na.: how much did he hava left ? 

19. A man having 451 acres 894 sq. rods of land, sold 193 
acres, 184 rods: how much did he have left? 

20. A grocer bought a hogshead of oil containing only 51} 

gals. 24 ats. and 1} ee how much had leaked out? 


Quest.—170.a, How subtract fractional compound numbers ¢ 


170 COMPOUND {Szer. VII. 


COMPOUND MULTIPLICATION. 

171. Compound Multiplication is the process of finding 
the amount of a compound number repeated or added to itself, 
a given number of times. 

Ex. 1. What will 5 yards of broadcloth cost, at £2, 3s. 6d. 
3 far. per yard? 


Suggestion.—Writing the multiplier Operation. 
under the lowest denomination of the En 8: ds far: 
multiplicand, we proceed thus: 5 times 2 8-6" 3 
8 far. are 15 far., which are equal to 3d. 5 


and 8 far.over. Write the 3 far.under Ans, 10”17”79"8 
the denomination multiplied, and carry 

the 8d. to the next product. 5 times 6d. are 80d. and 3d. 
make 88d., equal to 2s.and 9d. Set the 9d. under the pence, 
and carry the 2s. to the next product. 5 times 8s. are 15s. and 
2s. wake 17s. Set the i7s. under the shillings, Winally, 5 
times £2 are £10. Ans. £10, 17s. 9d. 3 far, 


172. Hence, we derive the following general 


RULE FOR COMPOUND MULTIPLICATION. 


Beginning at the right hand, multiply each denomination of 
the multiplicand by the multiplier separately, and divide its pro- 
duct by the number required to make one of the next higher de- 
nomination, setting down the remainder and carrying the quo- 
tient asin Compound Addition. 

Oss. When the multiplier is a composite number, we may first multiply by one 


of its factors, then this product by another, and so on, till we have muliplied by 
all its factors; the last product will be the auswer. 


2. Multiply £5, 7s. 8d. 2 far. by 18, using its factors. 


£8. do far. 
Suggestion.—The factors of 18 are 6 Dey REO 
and 3; we therefore first multiply by 6, 6 
and that product by 3. 82°76 380 
: 8 


Ans? 96.718 2 9oHe9 


Qvust.—17], What is Compound Multiplication? 172, What is the rule for 


Compound Multiplication? Ods. How proceed when the multiplier is a com- 
posite number 2 


Arts. 171,172.) munrrericatton. 171 


3. What will 5 horses cost, at £25, 10s. 6d. apiece 2 

4. A company of 6 persons agreed to pay £31, 5s. 8d. apiece 
for their passage from Hamburg to New York: what was the 
expense of their passage ? ; 

5. What cost 9 yards of cloth, at 18s. 92d. per yard? 

6. What cost 6 pipes of wine, at £9, 7s. 81d. apiece ? 

7. What cost 8 cows, at £5, 10s. 6d. apiece? 

8. In a solar year there are 365 days, 5 hrs. 48 min. 48 sec.: 
ou many days, hours, &c., has a person lived who is 21 years 
old ? 

9. Bought 10 silver cups, each weighing 3 oz. 15 pwis. 10 
grs.: what is the weight of the whole? 

10. What is the weight of 72 silver dollars, each weighing 
17 pwts. 8 grs.? 

11. Bought 7 loads of hay, each weighing 1 T. 3 cwt. 8 qrs. 
12 Ibs.: what is the weight of the whole? 

12. What is the weight of 20 hogsheads of molasses, each 
weighing 5 cwt. 8 qrs. 17 lbs. 10 oz. ? 

- 18. A man bought 9 oxen, weighing 1128 Ibs. 15 oz. apiece: 
what was the weight of the whole ? 

14. A grocer bought 11 casks of brandy, each containing 54 
gals. 3 qts. 1 pt. 2 gills: how much did they all contain ? 

15. If a stage-coach goes at the rate of 5m. 2 fur. 80 r. per 
hour, how far will it go in 10 hours ? 

16. If a railroad car goes 21 m. 2 fur. 10 r. per hour, how 
far will it go in 15 hours? 

17. Bought 12 pieces of broadcloth, each containing 27 yds, 
1 qr. 2 na.: how many yards did all contain? 

18. Ifa man mows 3 A. 85 sq. r. per day, how many acres 
can he mow in 80 days? 

19. How many square yards of plastering will a house which 
has 9 rooms require, allowing 75 yds, 18 ft. to a room ? 

20. A man bought 15 loads of wood, each containing 1 ©. 33 
ft.: how many cords did he buy ? 

91. A miller constructed 7 cubical bins for grain, each con- 
taining 216 feet 152 in.: what was the contents of the whole? 

22. If a ship sails 2° 25’ 10” per day, how far will she sail in 
20 days? : 

28, Multiply 56° 42’ 11” by 82. 


172 COMPOUND fSsor. VIL. 


24. If a brewer sells 83 gals. 2 qts. 1 pt. of beer a day;how 
much will he sell in 24 days? 

25. Multiply 40 gals. 3 gts. 1 pt. by 60. 

26. What cost 82 tons of iron, at £4, 15s. 63 pence per ton? 
27. Multiply 33 bu. 2 pks.5 qts. by 100. 

28. Multiply 9 yds. 3 qrs. 2 na.;-by 500. 

29. Multiply 60 T. 5 ewt. 9 lbs. by 586. 

80. Multiply 4 bu. 2 pks. 6 qts. by 1000. 


COMPOUND DIVISION. 
173. Compound Division is the process of dividing com- 
pound wambers. 


Ex. 1. A man bought 4 boxes of sugar for £17, 6s. 9d.: how 
much was that a box ? 


— 


Suggestion.— Writing the divisor on the Operation. 
left of the dividend we proceed thus: D8, MeO 


4 is contained in £17, 4 times and 1 417” 6" 97"0 
over. Write the 4 under the pounds, Ans.476"8"1_ 
and reducing the remainder £1 to shil- 

lings, add the given shillings 6, and we have 26s. Now 4 is 
in 26s., 6 times and 2s. over. Set the 6 under the shillings, 
and reduce the remainder 2s. to pence, to which add the given 
pence 9, and we have 33d. Again, 4 is in 38d.,8 times and 
1d. over. Set the 8 under the pence, reduce the 1d. to far- 
things, and divide as before. Ans. £4, 6s. 8d. 1 far. 


174, Hence we derive the following general 


RULE FOR COMPOUND DIVISION, 

I. Beginning at the left hand, divide each denomination of 
the dividend by the divisor, and write the quotient figures under 
the jigures divided. 

ll. Lf there is a remainder, reduce it to the next lower denomi- 
nation, and adding tt to the figures of the corresponding denomi- 
nation of the dividend, divide this number as before. Thus pro-~ 
cced through all the denominations, and the several quotients 
will be the answer required. 


Quesr.—l73. What is Compound Division? 174. What is the rule for Com. 
pound Division ? 


Arrs. 173, 174.] DIVISION. 173 


Oss. 1. Each quotient figure is of the same denomination as that part of the 
dividend from which it arose. 

2. When the divisor is a composite number, we may Givide first by one factur 
and this quotient by anotber, and so on till all the factors are used 5 the lust quo- 
tient will be the answer. (Art. 78.) 

If the divisor exceeds 12, but is nota composite number, long division may be 
employed. (Art. 77.) 


2. Divide £274, 4s. 6d. by 21, using its factors. 


Operation. 
Suggestion.—The factors of 21 are 8 and £ os. d, 
7; we therefore divide by 8, tlien this quo- ~ g)aT4 "4" 6 
tient by 7. 191" 8" 2 


Ans. 13817 2 


8. Divido £635, 17s. by 31, using long division. 


Loess begs: 
Suggestion. We reduce the remain- 31)635, 17 (20, 10,4. 

der £15, to shillings, to which we add 620 
the given shillings, making 317, and 15 rem. 
divide as before. The remainder 7s. 20 
inay be reduced to pence and divided 317 
again,if necessary. oy 

7 rem. 


4. Divide £7, 8s. 2d. by 3. 

5. Divide £35, 10s. 8d. 8 far. by 6. 

6. Divide £42, 17s. 3d. 2 far. by 8. 

7. A man bought 5 cows for £23, 16s. 8d.: how much did 
they cost apiece ? 

8. A merchant sold 10 rolls of carpeting for £62, 12s. 9d.: 
Low much was that per roll? 

9. Paid £25, 10s. 63d. for 12 yards of broadcloth: what was 
that per yard? 

10. A silversmith melted up 2 Ibs. 8 oz. 10 pwts. of silver, 
which he-made into 6 spoons: what was the weight of each? 

11. The weight of 8 silver tankards is 10 lbs. 5 oz. 7 pwts. 
6 ers.. what is the weight of each ? 

12. If 8 persons consume 85 lbs. 12 oz. of meat in a month, 

-how much is that apiece ? 


“Quxsr.— Obs. Of what denomination is each quotient figure? When the di- 
visor isa compocity number, how proceed ? 


147 
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13. A dairy-woman packed 95 Ibs. 8 oz. of butter in 10 
boxes: how much did each box contain ? 

14. A tailor had 76 yds. 2 qrs. 8 na. of cloth, out of which 
he made 8 cloaks: how much did each cloak contain ? 

15. A man traveled 50 m. and 82 r. in 11 hours: at what 
rate did he travel per hour ? 

16. A man had 285 bu. 3 pks. 6 qts. of grain, which he 
wished to carry to market in 15 equal loads: how much must 
he carry at a load? 

17. A man had 80 A. 45 r- of Jand, which he laid out into 
86 equal lots: how much did each lot contain ? 

18. Divide 685 bu. 2 pks. 4 qts. by 45. 

19. If £85, 7s. 7d. 3 far. are divided equally among 81 per- 
sons, how much will each receive? 


APPLICATIONS OF THE COMPOUND RULES. 
175. A Bill, in business operations, is a written statement 
of items, with the price of each, and the amount of the whole. 
Required the amount of each of the following bills: 


Lonpon, Aug. 27th, 1852. 
1. John Porter, Esq., 
Bought oer Packard & Co. 


20 Bibles, gilt, at 16s. 84d. sete 

Oe ce Seextra cilt oe: TSE Od nea seas 
8 Paradise Lost, A 9s. 6id. ere 

18 Homer, 2 vols., “ 12s. 8d. ? 
6. Virgil, 2 vols. . 18s. 33d. é 


Received Payment, 
H. Paorarp & Co. 
New York, Jan. 3d, 1853. 
2. William Hall & Co., 
To J. C. Carter, Dr. 
For 20 pieces sri at £5, “7s. 63d. ; 
a pames a pious sate Mok io 
SERS eS ier PAE £3, 17s. 5d, 
So 16n te merino, £4, 10s. 93d. 
Hea Darel velvety 4 £9, 18s. 72d. 
Received Payment, 
J. ©. CartEr, 


. 


. . 
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Put the following memoranda into the form of bills, and 
find the amount of each: 

3. James Henry bought, July Ist, 1852, of C. B. Lawrence, 
25 Ibs. gunpowder, at 4s. 6d-; 386 guns, at £1, 12s. 6d.; 12 
rifles, at £2, 8s.; and 45 knapsacks, at 12s.6d, What was the 
amount of his bill? 

4, If you buy 27 Ibs. sugar, at Td. a pound; 86 drums of 
figs, at 4s. 64d. a drum; 17 boxes of raisins, at 6s. 7d. a box, 
what will be the amount of your bill? 

5. J. Dill bought 10 doz. pair silk hose, at 4g. 8d. a pair; 16 
doz. thread ditto, at 3s.44d.; 21 doz. worsted ditto, at 4s. 6}d.: 
what was the amount of his bill? 

6. James Gordon sold 15 acres, 2 roods, and 15 rods of land, 
at £3, 15s. Td. per rod: what amount did he receive? 

7. Bought a piece of land 68 rods long, and 254 rods wide, 
at £6, 4s. 6d. per acre: what did it amount to? 

8. Elisha Fanning sold a customer a quarter of veal weigh- 
ing 18 lbs. 4 oz. at 8d. per pound; a quarter of mutton * 
weighing 16 lbs. 8 oz. at 7$d.; and a saddle of venison weigh- 
ing 28 lbs. 4 oz. at 1s. Td. per pound: what was the amount 
of the bill? 

9. A drover bought 10 oxen each weighing 9 ewt. 15 Ibs., at 
83d. per pound: what was the amount of his bill? 

10. A hardware merchant bought 43 tons, 2 qrs. 17 lbs. of 
iron, at 1s. 7d. per pound: what was the amount of his bill ? 

11. A laborer dug a cellar 62 feet long, 25 feet wide, and 8% 
ft. deep, at 54d. per cu. yard: what was the amount of his bill 

12. Bought 50 casks of molasses each containing 58 gals. 3 
qts., at 2s. 6d. per gal.; afterwards 215 gals. 2 qts. leaked out, 
and the remainder was sold at 38s, 4d. per gal.: what was the 
result of the operation ? 

18. Bought 2 cwt. 8 qrs. 10 Ibs. of saltpetre, at 3s. 7d. a 
pound; 16 ewt. 2 qrs. 17 Ibs. dyewood, at 4s. 6d. a pound; 5 
ewt. 1 qr. 11 Ibs. indigo, at 15s. 8d. a pound: what was the 
amount of the bill? 

14. George Spencer bought of Henry Brown, 75 yards of 
broadcloth, at 15s. 6d. per yard; 115 yards of silk, at 7s. 6d. 
per yard; 263 yards of bombazine, at 4s. 7d. per yard; 325 
yards of cassimere, at 11s. 8d.: what was the amount of hig 
bill? — 
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SECTION VIII. 
DECIMAL FRACTIONS. 


Arr. 176, Decimal Fractions are those which arise from 
dividing an integer into ten equal parts; then subdividing one 
of these parts into ten others, and so on, each succeeding part 
recularly decreasing in a ten fold ratio. Thus, if-a unit is di- 
vided into 10 equal parts, 1 of these parts is a tenth. (Art. 
103.) Now if 1 tenth is divided into 10 equal parts, 1 of these 
parts will be a hundredih; for $+10=;},. (Art. 188.) 
Again, if 1 hundredth is divided into 10 equal parts, 1 of these 
parts will be a thousandth ; for =45-+-10=;,))5, We. 

Ons. These fractions are called decima/s, from the Latin numeral decem, ten, 
which indicates both their origin and ratio of decrease. 

177. Each order of whole numbers, we have seen, increases 
in value from units towards the left in a ten-fold ratio; and, 
conversely, each order must decrease from left to right in the 
same ratio, till we come to units’ place again. (Art. 9.) 


178. By extending this scale of notation below units to- 
wards the right hand, it is manifest that the jirsé place on the 
right of units, will be ¢en times less in value than units’ place; 
that the second will be ten times less than the jirst ; te third 
ten times less than the second, &c. 

Thus we have a series of orders below units, which decrease 
in a ten-fold ratio, and exactly correspond in value with tenths, 
hundredths, thousandths, &c., when expressed by common frac 
tions. Hence, 


179. Decimal Fractions are commonly expressed by writing 
the numerator with a point (.) before it, called the separatrix. 


u all <n i Loe: Bees ae iS 
Thus, 4; is written .1; 32, thus.2; 3, thus .8, &. =4, is writ 


Quvuest.—176. What ave decimal fractions? Obs. Why called decimals? 177. Ta 
What manner do whole numbers increase and decrease? 178. By extending this 
scale below units, what would bethe value of the first piace on the right of units? 
The sscond? The third? With what do these orders correspond? 179. How 
are decimal fractious expressed ? 
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\ — 

ten .01, putting the one in hundredths place; ,%, thus .05, 
&. That is, tenths are written in the jérst place on the rig nt 
of units; hundredths in the second place; thousandths in the 
third place, &e. 5 

Oss, 1. If the numerator does not contain so many figures as there are ciphers 
in {he denominator, the deficiency must be supplied by prefixing ciphers to it. 

2. The object of the decimal point or separatriz, is to distinguish the fractional 
parts from whole numbers. To prevent it from being mistaken for the point 
used in numeration, the decimal pvint should be a period (.), and the other a 
comma (,). 

180. The denominator of a decimal fraction is always 1, 
with as many ciphers annexed to it as there wre decimal figures 
in the given numerator. (Art. 176.) 


181. The names of the different orders of decimals or places 
below units, may be easily learned from the following 


DECIMAL TABLES. 
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182. It will be seen from this table that the value of each 
figure in decimals, as well as in whole numbers, depends upon 
the place it occupies, reckoning froin units. Thus, if a figure 
stands in the jirst place on the right of units, it expresses tenths ; 
if in the second, hundredths, &c. Hence, 


183. Each removal of a decimal figure one place from units 
towurds the right, diminishes its value ten times. 
Prefixing a cipher, therefore, to a decimal diminishes its 


Qurst.—Ols. If the numerator does not contain so many figures as there are 
ciphers in the denominator, what must be doie? What is the object of the de- 
cimal point? 180. What is the denominator of a decimal friction? 181, Ree 
peat the Decimal ‘Table, beginning units, tenths, &c. 182. Upon what does the 
value of a decimal depend? 182. What is the effect of removing a decimal figery 


one place to the right ? 
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value ten times; for it removes the decimal one place farther 
from units’ place. Thus .4=4,; but .04= +4, and .004=,4,,. 
Annexing ciphers to decimals does not alter their value; 
for, each significant figure continues to occupy the same abe 
from units as before: Thus, .5=,; so .50=%, or 3, and 
a 00 . A yp 5 
500=338%,, or 33,0. (Art. 116.) 


Oss. 1. It should be remembered that the units’ place is always the right hand 
place of a whole number, The effect of annexing and _prefixing ciphers to deci- 
mals, is the reverse of annexing and prefixing them to whole numbers. (Art. 58.) 

2. A whole number and a decimal written together, is called a mized number. 
(Art. 103.) 


184, To read Decimal Fractions. 


Beginning wt the left hand, read the figures as if they were 
whole numbers, and to the last one add the name of’ its order. 
Thus, 


5 is read 5 tenths. 

25 ee 25 hundredths. . 
824 Sa 324 thousandths. 

5267 eh 5267 ten thousandths. 


48725 Eanes 43725 hundred thousandths. 
.735168, “ “  %85168 millionths. 


Oss. 1. Tn Feliding decimals as well as whole numbers, the units’ place should 
always be made the starting point. Itis advisable for young pupils to apply to 
every figare the name of its order, or the place which it occupies, before at- 
tempting to read them, Thus beginning at units’ place—wnits, tenths, hun- 
dredths, thousandths, &c., pointing to each figure as he pronounces the name of 
its order. 

2. Sometimes we pronounce the word decimal when we come to the separa- 
trix, and then read the figures as if they were whole numbers; or, simply repeat 
them one after another. Thus, 125.427 is read, one hundred twenty-five, desimal 
four hundred twenty seven ; or, one hundred twenty-five, decvmad four, ES seven. 


Read the following numbers: 


1.) (2.) (3.) (4.) 


25 5317 8.245 9.14712 
362 1056 7.6071 1.06231 
451 4308 4.8159 2.00725 

5675 .0105 - 3.87816 9.14051 
8482 0007 5.91432 8.06705 


Quesv.—Whiat then is the effect of prefixing ciphers to decimals? What of 
annexing them? Obs. Which is the units’ place? What isa whole number 
and a decimal written together, called? 184. How are decimals read? Obs. In 
reading decimals, what should be made the starting point? Whatotber method 
of reading decimals is montioned ? 
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(6) 6.) (7.) (8) 
25.02 56.78417 1.258456 + Z.000008 
36.032 21.05671 0.084689 0.500072 
45.7056 4205063 7.035042 8.805001 
12.07067 95.10051 9.103005 9.000001 


184.0. To write Decimal Fractions. 

Beginning with the highest order, write each figure in the 
place indicated by its name, and to the result prefix the decimal 
point. Ifany order is omitted in the given decimal, write a 


cipher in tts place. ‘ 
Write the following fractions in decimals : 
(9.) (10.) (11.) (12.) 
2% aris Litt nate 
Aly 4B, 103% 472008 
28550 oP o00 2rH00 Vyx0000 
63% Orbs 800748 18 eae 


i 1 
18. Write 49 hundredths; 8 tenths; 445 ten thousandths ; 
7 hundredths; 5 thousandths. 
14. Write 36 thousandths; 25 hundred thousandths; 1 mil- 
lionth ; 703 thousandths. 
15. Write 7 hundredths ; 8 thousandths; 95 ten thousandths ; 
3 millionths; 26 ten millionths. 
16. Write forty-six and five thousandths; seventy-two and 
seven millionths; three thousand two hundred and sixty-four 
millionths; 64 and nine thousandths; 93 and sixteen millionth, 


485. Decimals differ from Common Fractions both in their 
origin, aud in the manner of expressing them. ? 
Common Fractions arise from dividing a wnt into any num- 
ber of egual parts; consequently, the denominator may be any 
number whatever. (Art. 107.) Decimals arise from dividing 
a unit into ten egual parts, then subdividing one of those 
" parts Into ten other equal parts, and so on; consequently, the 
denominator is always 10, 100, 1000, &c. (Arts. 176, 180.) 
Again, Common Fractions are expressed by writing the nu- 
merator over the denominator; Decimals are expressed by 
writing the numerator only, with a point before it, while the 
denominator is understood. (Arts. 107, 179.) 


Qurer— 81a. How do you write decimals? 185. Mow do decimals diffor 
from common fractions? From what do common fractions arise? From what 
do decimals arise? How are common tractions expressed ?> Howrare decimals ? 


\i 
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ADDITION OF DECIMAL FRACTIONS. 
Ex. 1. What isthe sum of 2.5; 24.457; 123.4 and 2.369? 
Operation. 
bers so that tenths may stand under tenths, hun- 2,5 
dredths under hundredths, &c., begin at the right 24.457 
hand or lowest order, and proceed as in adding 123.4 
simple numbers. Finally, place the decimal point 2.3869 
in the amount, under those in the numbers added, 152.726 
and the.result 152.726, is the answer. 


187. Hence, we deduce the following general 


RULE FOR ADDITION OF DECIMALS. 


Write the numbers so that the same orders may stand under 
each other, and beginning at the right hand or lowest order, pro- 
ceed as in Simple Addition. (Art. 29.) 

rom the right of the amount, point off as many figures for 
decimals, as there are decimal places in either of the given num- 
bers. 

Ozs. The Proof and the reasons for the rule, are the same as in addition of 
simple numbers, 


(2.) (3) (4) 
31.25 15.263 20.13 
1.059 7.0003 117.056 
126.05 218.0507 43.5 
1935.6151 0.05 2185.05818 . 
1393.9741 Ans. 85.306 620.80597 - 


5. What is the sum of 2.5; 83.65 and 45.121? 
6. What is the sum of 65.7; 48.09; 1.026 and 2.1765? 
7. Add 6.15768; 1.718458 and 6573128 ? 

8. Add .0256; 15.6941; 3.856-and .00085 ? 
9. Add 256.81; 29.7; 468.218; 5.6-and .75. 

10. Add 25.61; 78.003; 951.072 and 256.8052. 

11. Add .567; 87.05 63.501; 76.25 and 63. ; 

12. Add .005; 1.25; 6.456; 10.2568 and 15.484. 


XN 


Quesr.—I87. What is the rule for addition of lle How point oi the’ 
auswer? Olds. How is addition of decimals proved ? 


- 
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13. Add@ 256.1; 10.15; 27.09; 35.560 and 2.067. 

14, Add\5.00257 ; 8.600701 and 2.10607. 

15. Add\together 5 tenths, 25 hundredths, 566 thousandths, 
and 7568 ten thousandths. 

16. Add together 84 hundredths, 67 thousandths, 13 ten 
thousandths, and 463 millionths. 

17. Add together 7 thousandths, 63 hundred thousandths, 
47 millionths, and 6 tenths, 

18. Add foudiie 423 ten millionths, 63 thousandths, 25 
hundredths, 4 tenths, and 56 ten thousandths. 

19. What is the sum of four hundred three and twenty-six 
hundredths ; forty-seven and six tenths; ninety-four and eigh- 
teen thousandths ; two hundred, and five ten thousandths ? 

20. What is the sum of eighteen and forty-five ten thou- 

. sandths; sixty and one hundred twenty-three millionths; 
forty-nine and sixty three ten millionths ? 


SUBTRACTION OF DECIMAL FRACTIONS. 


188, Ex. 1. From 25.367 subtract 18.18. 

Suggestion.—Haying written the less number Operation. 
under the greater, so that tenths may stand under 25.367 
tenths, hundredths under hundredths, we begin 13.18 
at the right hand or lowest order, and proceed Ans, 12.187 
as in Simple Subtraction. Finally, place the deci- 
mal point in the remainder under those in the given numbers, 
and the result 12.187, is the answer. ~ 


\ 189, Hence, we deduce the following general 
. * 
RULE FOR SUBTRACTION OF _ DECIMALS. 


Write the less number under the greater, so that the same 
orders may stand under each other. 

Beginning at the vight hand or lowest order, subtract as in 
simple numbers, and from the right of the remainder, point off 
as mony figures for. decimals, as there are decimal places in 

either of the gwen numbers. P 
_ Oss. The Proof and the reasons for the rule, are the same as in subtraction of 
simple numbors. 


S < ‘Ques: —189. What- ‘<4 the rule. subtraction of decimals? 2 How point off 
“the answer? Obs. How is subts action of decimals proved? i 


15 


182 SUBTRACTION OF [Seer. VILL 


. From 15 take 1.5. Ans. 18.5. 
From 256.0315 take 5.641. 
. From 15.7 take 1.156. 
. From 68.25 take 50. 
. Froin 201.001 take 56.04087. 
. From 1 take.125. 
. From 11.1 take .40005. 
From .56078 take .3825. 

10. From 1.66 take .5589. 

11. From 3.4001 take 2.000009. 

12. From 1 take .000001. 

13. From 256.31 take 125.4689801. 

14. From 8960.320507 take 63.001. 

15. From 57000.000001 take 1000.001. 

16. From 75 hundredths take 75 thousandths. 

17. From 6 thousandths take 6 millionths. 

18. From 3252 ten thousandths take 3 thousandths. 

19. From 539 take 22 thousandths. 

20. From 7856 take 286 millionths. 

21. From five tenths take five hundredths. 

22. From six thousandths take seven ten thousandths. 

23. From seven hundred thousandths take nine millionths. 

24, From forty-seven and twenty-four hundredths take seven 
and sixty-three thousandths. 

25. From five hundred six and ninety-nine millionths take 
two hundred forty-three and ninety-nine thousandths. 

26. What is the difference between twenty-nine thousandths, 
and twenty-nine thousand? 

27. What is the difference between forty-five hundredths, 
and forty-five thousandths ? 

28. What is the difference between five hundred sixty-nine 
thousandths, and five hundred sixty-nine millionths? _ 

29. A man having nine-tenths of an acre of land, sold nine- 
teen thousandths of an acre: how much did he have left? 

30. A grocer having a hogshead of molasses, lost 215 thou- 
sandths of it by Tealidere how much was left? 

31. From a piece of cloth containing seventy-five and seven. 
teen hundredths yards, thirty-six and seven thousandths yards 
were used: how many yards were left? . 


or HX oo vO 


(0.oies ior) 
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MULTIPLICATION OF DECIMAL FRACTIONS. 


196. Multiplying by a fraction, we have seen, is taking a 
yart of the multiplicand as many times, as there are like parts 
of a unit in the multiplier. (Art. 182.) 


ix. 1. What is the product of .48 multiplied by .5? 


Suggestion.—The multiplier .5, is equal to ;°, or Operation. 
3, and .48 is equal to 54%. (Art. 180.) Now 43 ~ .48 
xi=,'3, or 44, and 44,=—.24, which is the an- 5 
swer required. (Art.179.) In practice, we mul- 240 Ane. 
tiply as in whole numbers, and pointing off as 
many decimals in the product as there are decimal figures in 
both factors, we have .240. But since ciphers placed on the 
right of decimals do not affect their value, the 0 may be omit- 
ted, and the result is .24, the same as before. (Art. 183.) 


194, Hence, we deduce the following general 


RULE FOR MULTIPLICATION OF DECIMALS. 


Multiply as in whole numbers, and from the right of the pro- 
duct, point off as many figures for decimals, as there are decimal 
places in the multiplier and multiplicand, 

Tf the product does not contain so many figures as there are 
decimal places in both factors, supply the deficiency by prefixing 
ciphers. o 

Oss. 1. The Proof and reasons for the rule, are the samo as in multiplication 


of simple uumbers, 

2. The reason for pointing off as many decimal places in the product as there 
are decimals in both factors, muy be illustrated thus: 

Suppose it is required to multiply .25 by .5. Supplying the denominators 25 
=29, and .5=7%. (Art. 180.) Now 7375 x7s=pa00 > DUb son p= 1255 (Art 


themselves. 
In like manner it may be shown that the product of any two or more decimal 


numbers, must contain as many decimal figures as there are places of decimals 
in the given facturs. ; : 


Quersr.--190. What is it to multiply by a fraction? 191, What is the rule for 
qultiplication of decimals? How do you point off the product? \WWhen the pro- 
duct does not contain so many figures as there are decimals in both factors, what 
9s to be donc? Obs. How 13 multiplication of decimals proved ? 


* 
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2.) @) (4. (6) 
Multiply 8.45 96.071 456.03 1236 
_ By 25 0032 4.5 027 
4225 192142 228015 8bd2 

1690 988213 182412 9472 


Ans. 2.1125 3074272 2052.135 0038372 
EXAMPLES FOR PRAOTIOE, 


1. In TI piece of cloth there are 31.7 yards: how many'yards 
are there in 7.3 pieces ? 

2. In 1 barrel there are 31.5 gallons: how many gallons are 
there in 8.25 barrels ? 

38. In one rod there are 16.5 feet: how many feet are there 
in 85.75 rods? 

4. How mary cords of wood are there in 45 loads, allowing 
8.25 of a cord to a load? 

5. How many rods are there in a piece of land 25.85 rods 
long, and 20.5 rods wide ? 

6. If a man can travel 38.75 miles per day, how far can he 
travel in 12.25 days ? 

7. How many pounds of coffee are there in 68 sacks, allow- 
ing 961.25 pounds to a sack ? 

8. If a family cousume .85 of a barrel of flour in a week, 
~ how much will they consume in 52.23 weeks? 
9. What is the product of 10.001 into .05? 
10. What is the product of 50.0065 into 1.003 ? 


192, When the multiplier is 10, 100, 1000, &e. 


Remove the decimat point in the multiplicand as many places 
towards the right, as there ave ciphers in the multiplier, and 
the result will be the product. (Arts..59, 191.) 

11. Multiply 4.6051 by 100. Ans, 460.51. 

12. Multiply 2.6501 by 1000. 

13. Multiply .6678 by 10000. 

14, Multiply .000781 by 2.40001. 

15, Multiply 1.002003 by .0024. 

16. Multiply .58001 by .0001008. 

17. Multiply 8.001502 by .000085, 

Quisre-1S2. How proce € when the multiplier is 10, 100, 1000, ae. 
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18. Multiply 85689.31 by .000001. 

19. Multiply .0000045 by 69.5. 

20. Multiply .0340006 by .000067. 

21. Multiply .5 by 5 millionths. 

22. Multiply .15 by 28 ten thousandths. 

23. Multiply 25 hundred thousandths by 7 and 8 tenths. 

24. Multiply 225 millionths by 2 and 85 hundredths, 

25. Multiply 2367 ten millionths by 8 and 2 ten thousandths. 

26. Multiply .07506 by .253. 27. 2.00641 x .0032. 

28. Multiply 003046 by .005. 29. 45.084 x 8.2401. 

80. Mult. 2.406723 by :00081. 81. 9.3245 x 6.0532. 

82. Mult. 75.00782 by .00005. 83. 623.0052 x .00028. 

84. Mult. 823.0207 by .23006. 85. 720.3009 x .24007. 

86. Multiply two thousandths by two ten thousandths. 

87. Multiply five millionths by sixty-one thousandths. 

88. Multiply two hundred sixty-three ten millionths by forty- 
eight ten thousandths. 

89. Multiply seven hundred billionths by two thousand one 
hundred and fifty-six millionths. 


DIVISION OF DECIMAL FRACTIONS. 
193, Ex.1. What is the quotient of .75 divided by .5? 


Suggestion.—Divide as in whole numbers and Operation. 
point off as many decimal figures in the quotient 5).75 
as those in the dividend exceed those in the divi- Ans, 1.5 
sor, which is one ; the result 1.5, is the answer. 


194, Hence, we derive the following general 


RULE FOR DIVISION OF DECIMALS. 

Divide as in whole numbers, and point off as many figures for 
decimals inthe quotient, as the decimal places in the dividend 
exceed those in the divisor. If the quotient does not contain jig- 
ures enough, supply the deficiency by prefixing ciphers. 

Ozs. 1. The Proof and the veasons for the rule, are the same asin division of 
simple numbers. r 

2. The reason for pointing off the quotient may be explained in the following man- 
ner: ln multiplication of decimals, we haye seen that the product hus as many deci~ 
mal figures, as the multiplier and multiplicaud. Now since thedividend is equal 


15* 
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to the product of the divisor and quotient, (Art. ¢5,) it follows that the dividend 
must have as many decimals us the divisor and quotient together; consequenily, 
we must point off as many decimulsin the quotient us the decimal places in the 
dividend exceed those in the divisor. 

3. When the number of decimals inthe divisor is the same as that in the divi- 
dend, the quotient will be a whole number. 

When there are more decimals in the divisor than in the dividend, annex as 
many ciphers to the dividend as are necessary to make its decimal places eguad 
to those in the divisor. The quotient thence arising will be~a whole number 

4, After all the figures of tho dividend are divided, if there is-a remainder, ci~ 
phers may be annexed to it, and the division continued at pleasure. The ciphers 
annexed must be regarded as decimal places belonging to the dividend. 

For ordinary purposes, it will be sufficiently exact to carry the quotient to three 
or four places of decimals; but when great accuracy is required, it must be car- 
ried farther. 


Note-—When there is a remainder at the close of the operation, the sign + 
should be annexed tu the quotient to show that it is uot complete. 

2. Divide .289 by 2.4. Quotient 1204+. 

8. Divide 1.845 by .5. Quotient 2.69. 

4, Divide .063 by 9. Quotient .007. 


EXAMPLES FOR PRACTICE. 


1. If 1.7 of a yard of cloth will make a coat, how mauy coats 
will 10.2 yards make? 

2. In 6.75 cords of wood, how many loads are there, allow- 
in .75 of a cord to a load ? 

3. If a man mows 3.2 acres of grass per day, how long will 
it take him to mow 39.36 acres? 

4, If 28.25 bushels of barley grow on an acre, how many 
acres will 556 bushels require ? 

5. In 74.25 feet how many rods ? f 

6. In 99.225 gallons of wine, how many barrels? 

7. If a man chops 8.75 cords of wood per day, how many 
days will it take him to chop 91.476 cords ? 

8. Ifa man can travel 85.4 miles per day, how long will it 
take lim to travel 244.26 iniles? 

9, A dairy-inan has 187.5 pounds of butter, which he wishes 


Quesy.—194. What is the rule for division of decimals? How point of the 
quotient? Obs. How is division of decimals proved? When the number of de- 
eimal places in the divisor is equal to that in the dividend, what is the quotient ? 
When there are more d&cimals in the divisor than in the dividend, how procesd ? 
When there is aremainder, whut may be done? 


. Se 
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to pack in boxes containing 12.5 pounds apiece: how many 
boxes will it require ? 
10. In 3.575, how many times .25 


193. When the divisor is 10, 100, 1000, &c. 


Remove the decimal point in the dividend as many places to- 
wards the left, as there are ciphers in the divisor, and the result 
will be the quotient. (Arts. 80, 194.) 


11. Divide 756.4 by 100. Ans. 7.564. 
12. Divide 1268.2 by 1000. Ans. 1.2682. 
18. Divide 1 by 1.25. 14. Divide 1 by 562.5. 


15. Divide .012 by .005. 16. Divide 2 by .0002. 
17. Divide 5 by 000001. 18, Divide 13.2 by .75 
19. Divide .0248 by .04, 20. Divide 2071.31 by 65.8. 


21. 245780.75+10000. 22. 857603.4+ 1000000. 
23. 6370000-+.000007. 24. 792000--.0000008. 
25. '7843.5+ 100000000. 26. 903.4+-1000000000. 


27. Divide four hundred twenty-four millionths by fifteen 
ten thousandths. 

28. Divide two hundred forty-eight and eight thousandths 
by seven and sixteen ten thousandths. 

29. Divide six-and one hundred and twenty-five ten mil- 
lionths by one and nineteen millionths., 

80. Divide sixty-three and eighty-one billionths by three and 
nine millionths. 

31. Divide eight hundred fifty-six thousand nine bundred 
seventy-eight millionths by nine thousand two lundred and 
twenty-six ten thousandths. 

82. Divide forty-five and four hundred seventy-six thou- 
saud two hundred ninety-nine ten millionths by twenty- -nine # 
and two bundred sixty-five ten thousandths. 

' 33. Divide the product of twenty-five tlousandths into seven 
hundredths by forty-six ten thousandths. 

34, Divide the product of twenty-six and eighty-five ten 
thousandths into six hundredths by fifteen thousandths. 

85. Divide the sum of thirty-eight ten thousandths and J 
thirty-eight lundredths by thirty-eight. 

oa ? 


Quvuest.—195. When the divisor is 10, 100, 1000, &c., how proceed ? 
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REDUCTION OF DECIMALS. 
Casz I.— Reducing Decimals to Common Fractions. 
Ex. 1. Reduce the decimal :25 to a common fraction. 


Suggestion—Since the denominator of a Operation. 
deciinal fraction is always 1 with as many .25=;%3,. Ans. 
ciphers annexed to it as there are figures in 
the numerator, we erase the decimal point, and write the de- 


nominator under the numerator; the answer is 45, or}. Hence, 


196. To reduce a Decimal to a Common Fraction. 


Erase the decimal point, and write the denominator under 
the given numerator ; the result will be a common fraction. 


. Reduce .125 to a com. fraction, then to its lowest terms. 
. Reduce .66 to a common fraction, &e. 

. Reduce .75 to a common fraction, &. 

. Reduce .875 to a common fraction, &e. 

Reduce .525 to a common fraction, &e. 

. Reduce .025 to a common fraction, &e. 

. Reduce .875 to a common fraction, &. 

Reduce .0625 to a common fraction, &¢. 


OO I a Or OO 


Cass I].— Reducing Common Fractions to Decimals. 
Ex. 1. Reduce ? to a decimal fraction. 


Suggestion —We first reduce the numerator 8, Operation. 
to tenths by annexing a cipher to it, and it be- 4)300 
comes 80 tenths. But the number whose value 75 Ans. 
we wish to find, is not 8, but a fourth of 3; there- 
fore the result 80 tenths, is fowr times too large. To correct 
this we divide it by the denominator 4, which gives 7 tenths 
(.7), and 2 tenths over. Again, we reduce this remainder 3 
tenths, to hundredths by annexing another cipher, and the re- 
sult is 20 hundredths, which is also 4 times too large; we 
therefore divide it by 4, and obtain 5 hundredths (05), Now 
7 and .05 are equal to .75, the answer required. 

Proor.—.75=+;5,, and 745, reduced to its lowest terms, is 
equal to 3. (Art. 120.) Hence, 


———__—__., 


Qurst.—196. How reduce a decimal to a common fraction? 


° S 6 * * 
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197. To reduce a Common Fraction to a Decimal. 


Annex ciphers to the numerator and divide it by the denomi- 
nator. Point off as many decimal figures in the quotient, as 
you have annexed ciphers to the numerator. 


Ozgs. 1. If there are not so many figures in the quotient as you havo arinexed 
ciphers to the numerator, supply the deficiency by prefixing ciphers to the quo- 
tient. 

2. The reason of this rule may also be illustrated in the following manner: 
Annexing a cipher to the numerator multiplies the fraction by 1). (Aris. 59, 133.) 
Jf, therefore, the numerator with a cipher annexed, is divided by the denomi- 
nator, the quotient is obviously den times too large. Hence, in order loobtain the 
true quotient, or a decimal equal to the given fraction, the quotient thus obtained 
niust be divided by 10, which is done by pointing off one figure. (Art. 80.) 

Again, annexing 2 ciphers to the numerator multiplies the fraction by 100 5 an- 
nexing 3 ciphers by 1000, &c., consequently, when two ciphers are annexed, the 
quotient will be 100 times too large, and must therefore be divided by 100; when 
three ciphers are annexed, the quotient will be 1000 times too large, und must be 
divided by 1000, &c. (Art. 80.) 


38. Reduce 2 to a decimal. Ans. 1.5 
4. Reduce }, and §. 5. Reduce 3, and 3%. 
6. Reduce 2, 4, and 2. 7. Reduce 4, 2, and 4. 
8. Reduce +, #5, ae 9. Reduce 3, 2, a. 
10. Reduce 73, 7755 11. Reduce 385, a355- 
12. Reduce } to a decimal. 833333 -4+ Ans, 
3 
13. Reduce $2$ to a decimal. .128128128+ Ans. 


198. It will be seen in the last two examples there con- 
tinues to be a remainder after each division, as long as we con- 
tinue the operation. 

In the 12th, the remainder is always 1; in the 13th, after 
obtaining three figures in the quotient, the remainder is the 
same as the given numerator, and the next three figures in the 
quotient are the same as the first three, when the same re- 
mainder recurs again. 


199. Decimals which consist of the same figure or set of 
figures continually repeated, are called Periodical or Oireu- 
lating Decimals ; also, Repeating Decimals or Seepetends. 


Note.—For the method of finding the value of Circulating decimals, also of 
adding, subtracting, multiplying, and dividing them, see Higher Arithmetic. 


Quusr.—197. How reduce a common fraction toa decimal? Obs. When there 
are not so many figures in the quotient as you have annexed cipuers, what is to 
be done? 199. What are Periodical or Repeating Decimals? 

2 
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14. Reduce 3, to its equivalent value in decimals. 


15. Reduce +. 16. Reduce 5}. 
17. Reduce zs. it 18. Reduce 34. 
19. Reduce 33. 7” 20. Reduce 5435. 
21. Reduce 34. 22. Reduce jr. 


Case III.—Reducing Seen numbers to decimals of higher 
denominations, . 


Ex. 1. Reduce 7s. 6d. 8 far. to the decimal of a pound. 


Suggestion. Reducing Ts. 6d. 8 far. First Method. 
‘to a common fraction of a pound, we 7s. 6d.3 f.=363 far. 
have £333. (Art. 164.) Next, re- £1,==960 far. 
ducing £343 to a decimal, it becomes S83 —L£.878125 


£.378125, whichis the answer required. 
Or, writing the given numbers under each Second Method. 


other, we may reduce each in succession to a 4 | 3.00 
decimal of the next higher denomination, 12] 6.75 


Thus, since 8 far, is 3d.,if we annex a cipher 20 | 7.5625 
to the 8 far. and divide by 4, the result is Ans. £.378125 
“75d. whieh annexed to the 6d., makes 6.75d. In like man- 
ner, tle 6.75d. may be reduced to the decimal of a shilling by 
dividing by 12; and the result .5625, annexed to the given 
shillings, makes 7.5625s. Finally, the 7.5625s. may be reduced 
to the decimal of a pound by dividing by 20. Hence, 


200. To reduce a compound number to the de ecimal of a 
higher denomination. 


Reduce the given compound number to a common fraction ; 
then reduce the common fraction to a decimal. (Arts. 164, 197.) 

Or, write the given numbers under each other in their order, 
with the highest denomination at the bottom ; then annexing ci- 
phers to the lowest denomination, divide it by the number re- 
quired of this denomination to make one of the newt higher, and 
place the quotient as a decimal, on the right of the number below. 

Proceed in this manner with each denomination, till you. come 
to the one required, and the last quotient will be the answer. 

il 


Qrest.—200, How is 8 compound number reduced to the decimal of a higher 
denomination? 


a 
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Ons. Decimals of lower denominations are reduced to decimals of higher de- 
nominations, in the same manner as whole numbers. 


1. Reduce .75d. to the decimal of a £. 


Suggestion.— We first divide by 12, then by Operation. 
20, according to the rule above, and point off 12 | 0.75 
each- quotient as in division of decimals. 20 | 0.0625 
(Art. 194.) Ans, £.003125 

2. Reduce 5s. 4d. to the decimal of £1. Ans. £.2666+. 
8. Reduce 15s. 6d. to the decimal of £1, 

4. Reduce 12s. 6d. 1 far. to the decimal of £1. 

5. Reduce 9d. to the decimal of £1. 

6. Reduce 2s. Td. 2 far. to the decimal of a shilling. 

7. Reduce’5 gals. 2 qts. 1 pt. to the decimal of a hogshead. 
8. Reduce 18 hours 9 min. to the decimal of a day. 

9. Reduce 5 owt. 2 qrs. 15 Ibs. to the decimal of a ton. 

10. Reduce 2 ft. 6 in. to the decimal of a yard. 

11. Reduce 6 furlongs 80 rods to the decimal of a mile. 

12. Reduce 13 oz. 8 drs. to the decimal of a pound. 

13. Reduce 93d. to the decimal of a shilling. 

14. Reduce 5s. and 1 far. to the decimal of a £.. 

15. Reduce £31, 5s. 63d. to the decimal of a &. 

16. Reduce .4 pint to the-decimal of a hogshead. 

17. Reduce .75 pound to the decimal of a ton. 


Casz 1V.—Leducing decimals of higher denominations to 
whole numbers of lower denominations. 

Ex. 1. Reduce £.128 to shillings, pence, and farthings. 

Suggestion.— We first multiply the given Operation. 


decimal by 20 to reduce it to shillings, and £193 

pointing off the product as in multiplication 20 
of decimals, the result is 2s. and .460s. over. shil. 2.460 
Next we multiply this decimal by 12 to re- 12 
duce it to pence, and pointing off the pro- pence 5.520 
duct as before, we have 5d. and .520d. over. 7 4. 
Finally, multiplying this decimal by 4, and far. 2.080 


pointing off, we have 2 far. and .080 far. Ans. 2s. 5d. 2 f. 
over, which is so small it may be disre- 

garded. The numbers on the left of the decimal points, 23. . 
5d. 2 far. are the answer. Hence, 
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; . ; 

201. To reduce a decimal of a higher denomination to 
whole numbers-of lower denominations. 


Multiply the given decimal by that number which it takes of 
the next lower denomination to make one of this higher, and 
point off the product, as in multiplication of decimal fractions, 

Proceed in this manner with the decimal figures of each sue- 
ceeding product, and the numbers on the left of the decimal 
point in the several products, will be the answer required. 


%. Reduce £.125 to shillings and pence. Ans. 2s. 6d. 
8. Reduce .625s. to pence and farthings. 
4. Reduce £.4625 to shillings and pence. 
5. Reduce .756 gallons to quarts and pints. 
6. Reduce .6254 days to hours, minutes, and seconds. 
7. Reduce .856 cwt. to quarters, &e. 
8. Reduce .6945 of a ton to hundieds, &e. 
9. Reduce .7582 of a bushel to pecks, &c. 
10. Reduce .8287 of a mile to furlongs, &. 
11. Reduce .45683 of an acre to roods and rods. 
12. Reduce .75631 of a yard to quarters and nails. 


EXERCISES IN DECIMAL COMPOUND NUMBERS. 


202. Decimals of compound numbers, when reduced to 
whole numbers of lower denominations, may be added or sub- 
tracted like other compound numbers. (Arts. 168,169.) __ 

Or, if reduced to decimals of the same denomination, they 
may be added or subtracted like other decimals. (Arts. 187, 79.) 


Note.—If the following exercises are found too difficult for beginners, they may 
be omitted till review. 


1. What is the sum of £.25 and .5s.? Ans. 5s. 6d., or £.275. 


2. Add £.125 to 4s. 8. Add £.625 to .25s. and.75d. 
4, Add .275 tonand .08 ewt. 5. Add .6 acre and .4 rod. 

6. From £.65 take 6.5s. 7. From .875s. take .25d. 

8. From .281 t. take.75 ewt. 9. From .775 m. take 75 r. 


10. Find the sum of £1 and 4s. in the decimal of a £. 
11. Find the difference between £4 and 3d. in the decimal 
of a pound, 
# 


Qursr.—201. How reduce decimals of a higher denomination to whole num- 
vers of lower denominations ? 
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12. What cost .778125 ton of iron, at 2s. 6d. a pound? 

13. What cost .94875 aere of land, at 24 dollars a rod ? 

14. Bought .75631 yard of satin, at 3d. a nail: how much 
did it come to? 

15, What cost 17 ewt. 2 qrs. 16 Ibs. of ginger, at 27 dollars 
per hundred ? 

16. What cost 18 cwt. 1 qi. 18 lbs. of tea, at 63 dollars a 
hundred? , 

17. What cost 56 hhds. 16 gals. 8 qts. of molasses, at £6, 
17s. 6d. per hogshead ? 

18. How much will 15? cords of wood come to, at £.905 per 
cord ? 

19. What will 75 yds. 1 qr. 2 na. of silk come to, at £.25 
per yard? 

20. If .175 bushel of wheat cost } dollar, what will a bushel 
cost? 

21. Paid £1 for .625 yard of sarcenet: what was that a 
yard ? 

22. Paid 2 dollar for .125 bbl. of flour: how much was that 
per barrel? 

23. If you walk .965625 mile per hour, how far can you walk 
in a week ? 

24. What cost .778125 ton of butter, at 2s. per pound? 

25. A Californian sold .815625 lb. of silver, at 5s. per grain: 
what did it come to? 

26. Bought .45683 acre of land, at .5 dollar a foot: what 
did it come to? 

27. A man gave £.775 for .125 ewt. of beeswax: how much 
was that a pound? 

28. If you pay £.375 for .5 lb. of nutmegs, how much is that 
per ounce ? 

29. A man gave £. $28 for .41 bbl. cider: what was that a 
gallon ? 

80. What cost 2 ewt. of sugar, at .122 dollar per pound ? 

81. What will 28 lbs. 3 oz. beef come to, at £.928 per hun- 
dred? 

82. A man paid £.825 for .33 ewt. of coffee: how much did 
his coffee cost a pound ? 

83. If you pay £.315 for .07875 of a hogshead of vinegar, 
how much will it cost you a quart? 

T.P. 7 
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FEDERAL MONEY. 


203. Federal Money, we have seen, is the currency of the 
United States. Its denominations are Hagles, dollars, dimes, 
cents, and mills. (Art. 146.) 


Note.—For the Table of Federal Money, the weight, and purity of its different 
coins, see Art. 146. 


204, Federal Money is based upon the Decimal Notation; 
its denominations énerease and decrease from right to left and 
left to right in a tenfold ratio, like simple numbers. It is 
therefore one of the most convenient aud comprehensive sys- 
tems of currency ever invented. 


205, The dollar is regarded as the wnit ; cents and mills are 
fractional parts of the dollar, and are separated from it by a 
decimal point or separatriz (.), as decimals are separated from 
whole numbers. (Art. 179.) Thus, Dollars occupy wits? 
place of simple numbers; eagles, or tens of dollars, tens’ place ; 
dimes, or tenths of a dollar, the place of tenths ; cents, or hun- 
dredths of a dollar, the place of hundredths; mills, or thou- 
sandths of a dollar, the place of thousandths; tenths of a mill, 
or ten thousandths of a dollar, the place of ten thousandths, &e. 


266. Accounts, in the United States, are kept in dollars, 
cents, and mills. Eagles are expressed in dollars, and dimes 
in cents. Thus, instead of five eagles, we say 50 dollars; in- 
stead of 6 dimes, we say, 60 cents, &e. 


Oss. 1. Since dimes in business transactions, are expressed in cents, tao places 
of decimals are assigned to cents. If therefore the number of cents is less thun 
10, « cipher must always be placed on the left hand of them. For example, 4 cents 
are written thus .04; 7 cents thus .07; 9 cents thus .09, &e. 

2. Mills occupy the third place of decimals; therefore, when there are no 
cents in the given sum, two czphers must be placed before the mills. Hence, 


Quest. 203.—\What is Federal Money? What are its denominations? Roe- 
cite the Table. 204. Upon what is Federal Money based? 205. What is re 
garded as the unit in Federal Money? What arecents and mills considered 2 
How are they distinguished from dollars ? 206. How are accounts kept in the 
United States? How are Eagles expressed? Dimes? Obs. How many places 
are assigned to cents? When the number of cents is less than ten, What must 
be done? Whew no cents are mentioned, what do you do? 
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207, To read Federal Money. 


Cali all the figures on the left of the decimal point, dollars ; 
the first two figures on the right of the point, cents; the third 
Jiyure, mills; the other places on the right, decimals of a 
mill. Thus, $3.25282 is read, 3 dollars, 25 cents, 2 mills, and 
82 hundredths of a iill. 

; Oss. Sometimes all the figures after the point are read as decimals of a dol- 
lar, Thus, $5.356 is read, 5 and 356 thousandths dollars.” 

Read the following sums of Federal Money. 

1. $250.56; $105.863 ; $200.057; $506.507-; $850.071. 

2. $44.081; $60.05; $75.003 ; $20.501; $30.065. 

8. $3.7542 ; $0.6054; $4.0151; $6.0057; $8.0106. 


Write the following sums in Federal Money: 


63 dollars, and 85 cents. Ans, $63.85, 
150 dollars, and 73 cents. 
201 dollars, and 9 cents. 
300 dollars, 5 cents, and 3 mills. 
. 4 dollars, 6 cents, and 8 mills. 
100 dollars, 7 cents, 5 mills, and 3 tenths of a mill. 
10. 1000 dollars, 6 mills, and 86 hundredths of a mill. 
Note.—In business transactions, when dollars and cents are expressed to- 
gether, the cents are frequently written in the form of a common fraction, Thus, 


$76.45 ave written 76,45, dollars. 


ODIO OR 


REDUCTION OF FEDERAL MONEY. 
Case I.— Reducing Dollars to Cents and Mills. 
Ex. 1. Reduce 75 dollars to cents and mills. 


Suggestion.—Since in 1 dollar there are Operation. 
100 cents, in 75 dollars there are 75 times as 75 dolls. 
many, or 7500 cents. Again, since in 1 cent 100 
there are 10 mills, in 7500 cents there are 7500 cts. 
7500 times as many, or 75000 mills. Now, 10 


to multiply by 10, 100, &., we simply an- Ans. 75000 m. 
nex as many ciphers to the multiplicand as 
there are ciphers in the multiplier. (Art. 59.) Hence, 


Quust.—207. How do you read Federal Money? Obs. What other mode of 
reading Federal Money is mentioned? 
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208, To reduce dollars to cents,annew two ciphers. 

To reduce dollars to mills, annex three ciphers. 

To reduce cents to mills, annex one cipher. 

Oss. To reduce dollars and cents to cents, erase the sign of dollars and the 
decimal point, Thus, $25.36 reduced to cents, becomes 2536 cents. 

2. Reduce 9 cts. to mills. 8. Reduce $25 to mills. 

4. Reduce $5 to cents. 5. Reduce $364 to mills. 

6. Reduce $621 to mills. 7. Reduce $6245 to cents. 

8. Reduce $75.26 to cents. 9. Reduce $625.48 to cents. 


Case Il.—Reducing Cents and Mills to Dollars. 
10. Reduce 45000 mills to dollars and cents. 


Suggestion.—Since 10 mills make 1 cent, Operation. 
45000 mills will make as many cents as 10 —-1|0)4500/0 mills. 
is contained times in 45000, or 4500 cents. 1|00)45|00 cents. 
Again, since 100 cents make 1 dollar, 4500 Ans. 45 dolls. 
cents will make as many dollars as 100 is 
contained times in 4500, or 45 dollars. Now, to divide by 10, 
100, &c., we cut off as many figures from the right of the divi- 
dend as there are ciphers in the divisor. (Art. 80.) Hence, 


209. To reduce cents to dollars, point off two figures on the 
right. 

To reduce mills to dollars, point off three figures on the right. 
To reduce mills to cents, point off one figure on the right. 
Ozs. The figures pointed off, are cents and mills. 

11. Reduce 150 mills to cts. 12. Reduce 25000 mills to dolls. 
13. Reduce 825 cts. to dolls. 14. Reduce 423 mills to cts. 
15. Reduce4820 m. to dolls. 16. Reduce 63500 cts. to dolls. 
17. Reduce 4890 mills to cts. 18. Reduce 95678 mills to dolls. 


210. Since Federal Money is based upon the decimal system 
of notation, it is evident that it may | be subjected to the same 
operations ‘and treated in the same manner as Decimal Frac- 
tions. 


Q‘isT.—208. How are dollars reduced to cents? Dollars to mills? Cents to 
mii°? Obs. Dollars and cents to cents? 209. How are cents reduced to dol- 
lars? Mills to dollars? Mills to cents? Ovs. What are the figures pointed 
off? 


\ 
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ADDITION OF FEDERAL MONEY. 


Ex. 1. A man bought a cow for $15.75, a calf for $2.375, a 
sheep for $3.875, and a load of hay for $8.68: how much did 
he pay for all? 


Suggestion.—We write the dollars under dol- Operation. 
lars, cents under cents, &c., and proceed as in $15.75 < 
addition of decimals. From the right of the dle 
amount, we point off three figures for cents and 8.68 
mills. Ans. $30.680 


211. Hence, we derive the following general 


RULE FOR ADDING FEDERAL MONEY. 


Write the given numbers under each other, so that dollars 
may stund under dollars, cents under cents, &e. 

Begin at the right hand, and adding each column separately 
point off the amount as in addition of decimals. (Art. 187.) 

Oss. If either of the given numbers have no cents expressed, supply their 
place by ciphers. 

2. A farmer sold a firkin of butter for $9.28, a cheese for 
$1.17, a quarter of veal for 56 cents, and a bushel of wheat for 
$1.12: how much did he receive for the whole? 

8. A man bought a hat for $5.375, a cloak for $35.68, and a 
pair of boots for $4.75: how much did he pay for all? 

4, What is the sum of $37.565, $85.20, $90.03, and $150.688 2 

5. What is the sum of $10.885, $46.238, $190.62, and 
$23.036 2 

6. What is the sum of $23,005, $16.03, $110.738, and 
$131.26? 

7. What is the sum of 63 dolls. and 4 cts., 86 dolls. and 10 
cts., and 47 dolls. and 387 cts ? 

8. What is the sum of $608.05, $365.205, $2.268, and 
$47.006 2 

9. What is the amount of 11 dolls. 3 cts. and 5 mills, 16 
dolls, and 8 mills, 49 dolls. 7 cts. and 8 mills ? 


QurstT.—211. What is the rule for Addition of Federal Money? How point 
off thé amount? Od’s. Whenany of the givea uumbers have no cents expressed, 


~ how is their place supplied ? 
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10. What is the amount of 100 dolls. and 61 cts., 51 dolls. 
and 8 cts., 65 dolls. 8 cts. and 3 mills ? 

11. What isthe amount of 95 dolls. 67 ets. and 8 mills, 120 
dolls. 45 cts., 101 dolls. 7 cts. and 9 mills? 

12. A lady bought a bonnet for $6.67, a pair of gloves for 
$0.625, a pair of shell combs for $0.75,.and a cap for $2.50° 
what was the amount of her bill ? 

18. Add $568.871; $19.183 ; $960.871; $28.06! ; $806.19!. 

14, Add 684.071 ; $493.673 ; $81.7358 ; $65.409 ; $85.0075. 

15. Add $8 three cents; 874 cts.; $96 six cents; $9.813. 


SUBTRACTION OF FEDERAL MONEY. 


Ex. 1. A man bought a horse for $56.50, and a cow for 
$23.88: how much more did he pay for his horse than for 
his cow ? 


Suggestion.— We write the less number under Operation. 


the greater, placing dollars under dollars, &c., $56.50 
then subtract, and point off the answer as in 23.38 
subtraction of decimals. Ans. $33.12 


212, Hence, we derive the following general 


RULE FOR SUBTRACTING FEDERAL MONEY. 


Write the less number under the greater, with dollars under 
dollars, cents under eents, &e. 

Beginning at the right hand, subtract, and point off the re- 
mainder as in subtraction of dechmals. (Art. 189.) 

Oss. If either of the given numbers have no cents expressed, supply their 
piace by ciphers. 

2. A man owing $57.35, paid $17.93: how much does he 
stillowe? Ans. $39.42. 

3. A grocer bought two hogsheads of molasses for $68.90; 
and sold it for $79.26: how much did he gain by the bargain ? 

4. A man owed a debt of $105, and paid but $23.67: how 
many dollars did he then owe? = 


Quest.—212. What is the rule for Subtraction of Federal Money? How point 
off the remainder? Obs. When either of the given numbers bus no cents ex 
pressed, how is their place supplied 7 
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5. A merchant bought a Speers. of silks for $237. ey and 
sold it for $196.03: how much did he lose 2 
6. A drover bought a flock of sheep for $357, and sold them 
for $17.33 less than he paid: how much did he sell them for 2 
7. From 865 dolls. 7 cts. take 208 dolls. 20 ets ? 
8. Fron 1 cent, subtract 6 mills. 
9. From 1 doll. 6 cts. 7 mills, take 89 ets. 3 mills. 
10. From 96 dolls. 6 cts., take 41 dolls. 63 cts. 8 mills. 
11. From 100 dolls. 10 cts. 8 mills, take 1 cent 5 mills. 
12. From 1000 dolls. 6 cts., take 100 dolls. and 5 milly. 
13. From 6} cents, take 6} mills. 
14. A young man deposited $278.63 in a Savings Bank; at 
one time he drew out $19 and 7 cents, at another $21 and 874 
cents, at another $25 and 6 cents: how much had he left? 


MULTIPLICATION OF FEDERAL MONEY. 
213. Ex. 1, Multiply $81.75 by 2.5. 


Suggestion.— We multiply as in simple num- ar Wee 
bers, and since there are three decimal places 9.5 
in the multiplier and multiplicand, we point “40875 
off the decimal places in the product as in 16350 
multiplication of decimal fractions. $9504.375 Ans, 


214. Hence, we derive the following general 


RULE FOR MULTIPLYING FEDERAL MONEY. 
Multiply as in simple numbers, and point off the product as 
in multiplication of decimals. (Art. 191.) 


Oxs. 1. In Multiplication of ederal Money, as well as in simple numbers, the 
multiplier must always be considered an abstract number. (Art. 45. Obs, 2.) 

2. When the multiplier or multiplicand contains a common fraction, the frac 
fion should be changed to a decimal. (Art. 197.) 

3. In business operations, when the mills in the answer are 5, or over, it is cus 
tomary to call them 1 cent; when under 5, they are disregarded. 


2. Multiply $15.80 by 123. 
Solution.—12£=12.5, and $15.80 x 12.5=$197.50. 


-Quwer.—N4. What is the rule for Multiplication of Federal Money? Obs. In 
multiplication of Federal Money, what must the multiplier always be considered F 
When the multiplier or multiplicand contains a common fraction, how proceed ? 
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8. Multiply $45.035 by 6.2. Ans. $279.217. 
4, What cost 12 lbs. of beef at 94 cents a pound ? 


Analysis —If 1 lb. cost 94 ets., 12 lbs. Operation. 
will cost 12 times as much. We therefore 94 ets.=.095 
multiply the price of 1 lb. by the number 12 
of pounds, and point off the product asin Ans. $1.140 
the last article. Hence, 


215. To find the cost of any number of articles, when the 
price of one is given, 

Multiply the price of one by the number of articles, and the 
product will be the cost of the whole. 


5. What cost 14 lbs. of starch, at 104 cts. per pound ? 
6. What cost 15 lbs. of sugar, at 94 cts. per pound? ~ 
7. What cost 25 gals. of molasses, at 18? cts. a gallon ? 
8. What cost 234 lbs. of raisins, at 284 cts. per pound? 
9. What cost 334 Ibs. of candles, at 124 cts. per pound ? 
10. What cost 16} lbs. of hyson tea, at 56} cts. a pound ? 
11. What will 83 lbs. of beef cost, at $4.623 per hund.? 
Suggestion.—We multiply the price of 100 Operation, 
($4.625) by 83, the given number of pounds, $4.625 
and the product $383.875, is the cost of 83 83 
lbs. at $4.625 per pound. But the price is 13 875 
$4.625 per hundred ; consequently, the pro- 87000 
duct $383.875 is 100 times too large; we $3-83 875 dns. 
therefore divide it by 100, to give the true answer. Hence, 


216. To find the cost of articles bought and sold by the 
100, or 1000. 

Multiply the given price by the given number of articles, then 
if the price is for 100, divide the product by 100; but tf the 
price is for 1000, divide it by 1000. (Art. 195.) 

12. What will 825 feet of boards cost, at $6.75 per 1000? 

18. At $4.50 per 1000, what will 1250 bricks cost 2 

.14. A farmer sold a quarter of beef, weighing 256.5 Ibs., at 
$5.374 per 100: how much did he receive for it ? 

15. At $4.624 per 100, what will 1675 lbs. of pork cost? 


Qcust.—215. When the price of 1 article, pound, or yard, &c., is given, how 
is the cost of any number of articles found? 216, How do you find the cost of 
articles bought and sold by ithe 100, or 1000? 


? 


& 
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16. What cost 2129 feet of boards, at $18.25 per 1000 2 

17. What cost 456? yards of shirting, at 12} cts. per yard? 

18. What cost 156 lbs. of chocolate, at 154 cts. a pound 2 

19. What cost 235 lbs. of cheese, at 161 cents a pound ? 

20. What cost 175 doz. eggs, at 103 cents per dozen? 

21. At 474 cents per bushel, what will be the cost of 30u 
bushels of corn? 

22. What cost 153 Ibs, of sugar, at 81 cts. per pound 2 

23. What cost 1500 lbs. butter, at $8.50 per 100. 

24. What cost 28500 ft. of timber, at $3.76 per 100? 

25. What cost 8230 ft. of mahogany, at $70.20 per 10002 

26. What cost 7630 shingles, at $3.50 per 1000? 

27. What cost 15024 pine shingles, at $8.87 per 1000? 

28. At 163 cts. a pound, what cost 2194 Ibs. honey ? 

29. At $2.672 per yard, what will 400 yards of cloth cost? 

20. At $52 per barrel, what will 1560 barrels of flour cost? 


DIVISION OF FEDERAL MONEY. 

Ex. 1. How many times are $4.25 contained in $27,623? 

Suggestion.—We divide as in sim- Operation. 
ple numbers, and from the right of $4. Ae Heep Ans 
the quotient, point off one figure for 
decimals, according to the rule for a 
Division of Decimal Fractions. The 2125 
answer is 6.5 times, 


217%. Hence, we derive the following general 
RULE FOR DIVIDING FEDERAL MONEY, 


Divide as in simple numbers, and point off the quotient as in 
division of decimals. (Art. 194.) 

Ozs. After all the figures of the dividend are divided, if there is a remainder, 
ciphers niay be annexed to it, and the operation continued as in division of de- 
citnal fractions. The ciphers thus annexed must be regarded as decimal places 
of the dividend. (Art, 194. Obs, 3.) 


2. Divide $71.91 by $7.65. Ans, 9.4. 


_Qu«sy.—217, What is the rule for Division of Federal Money? Obs. When 
thore is a remainder after all the figures of the dividend are divided, how pro« 


ceed 7 
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8. Divide $149.625 by $2.875. Ans. 63. 
4, If $75 are divided into 18 equal parts, what will be the 

value of each part? Ans. $4.166+. 


5. A man bought 6 hats for $25.68: how much did they 
cost apiece ? 

Suggestion.—In this example, the number of Operation. 
articles is given with the cosé of the whole, and 6)25.68 
it is required to find the price of one article. Ans. $4.28 
We divide the whole cost by the number of ar- 
ticles, and point off the quotient as in the rule above. Hence, 


218, To find the price of one article, when the number of 
articles, and cost of the whole, are given. 


Divide the price of the whole by the number of articles, and 
the quotient will be the price of one article. 
6. A-man paid $27.82 for a quantity of indigo, which was 
$4.28 a pound: how many pounds did he buy ? 
Suggestion.—In this example the cost Operation. 
of the whole quantity and the price of $4.28)$27.82(6.5 lbs. 
1 pound are given, to find the number 2568 
of pounds. Now, $27.82, will obvi- 2140 
ously buy as many pounds as $4.28 are 2140 
contained times in it, which is 6.5. He therefore bought 6.5 
pounds. Hence, 


219, To find the nwmbder of articles, when the price of one 
and cost of the whole, are given. 


Divide the cost of the whole, by the price of one, and the quo- 
itent will be the number of articles. 


7. Tlow many quarts of cherries at 7? cents a quart, can you 
buy for $1.24? 

8. How many pounds of figs, at 14 cents a pound, can you 
buy for $3.57? 

9. How many watermelons, at 124 cents apiece, can be 
bought for $3 ? 


Questr.—218. How find the price of one article, when the number of a;ticles 
and cost of the whole are given? 2/9, How find the number of articles when 
the price of one, and the cest of the whole are given? 
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10. How many pen-knives, at 20 cts. apiece, can be bought 
for $7.20 ? 

11. At 17% ets. a quart, how many quarts of molasses can 
be bought for $4.40? 

12. A man bought 50 pair of thick boots for $175: how 
much did he give a pair? 

13. A man paid $485.50 for 260 sheene how much did he 
give per head? . 

14. At $2.50 a cord, how many cords of wood can I buy 
for $165? 

15. At $4.75 per barrel, how many barrels of flour can I 
buy for $8.50 ? 

16. If a man’s income is $1.68 per day, how much js it per 
hour ? 

17. Ifa man pays $3.624 per week for board, how long can 
he board for $188.50 ? 

18. Suppose a man’s income is $500 a year, how much is 
that per day? 

19. Suppose a man’s interest money is $28.80 per day, how 
much is it per minute ? 

20. A mason received $94.875 for doing a job, which took 
him 75} days: how much did he receive per day ? 

21. At $1.124 per bushel, how many bushels of wheat can 
be bought for $523.75 ? 

99. If $1285.20 were divided equally among 125 men, what 
would each receive. 

23. If $1637.10 were divided equally among 150 men, what 
would each receive ? 

94. The salary of the President of the United States is 
$25000 a year: how much does he receive per day ? 

25, A man paid $66.51 for broadcloth, which was $7.39 per 
yard: how many yards did he buy ? 

26. If flour is $8.124 per barrel, how many barrels can be 
bought for $2047.50? 

27. If 1568 lbs. of rice cost $117.225, how much will 1 


pound cost? 
28. If 556.25 lbs. of tobacco cost $69.532, how much will 1 


_ pound cost? 
_ 29. At $47.184 per ton, how many tons of railroad iron can 


be bought for $28310.40? 
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APPLICATIONS OF FEDERAL MONEY. 


220. Ex. 1. What is the cost of the several articles, and 
what the amount, of the following bill? 
Boston, May 25th, 1845. 
James Brown, Esq., 
Bought of Faw ne & Lincoln, 


5 yds. broadcloth at $3257. . 
8 yds. cambric, s OS ce unriven Hays 
8 doz. buttons, es alec Sarees 
6 skeins sewing silk, sf OG .8 Ap tases 
4 yds. wadding, . .08 ROS aie . 
Amount, $17.77. 
Received Pay’t, 
Farrrietp & Linoory. 
Ex. 2. New Haven, Sept. 2d, 1845, 


Hon. R. S. Baldwin, 
To Durrie & Peck, Dr. 
4 Lovell’s Young Speaker, at $ .624 ‘i 
5 Olmsted’s Rudiments, ¢ 58 sete ets 


6 Morse’s Geography, rs 50 Stn) cure 
8 Webster’s Spelling Book, “ 10 weer hele 
8 Day’s Algebra, Oe jn 12d) 


What was the cost of the several articles, and the amount 
of his bill? 


Put the following memoranda into the form of bills, and 
find the amount of each ? 

8. John Jacob Astor, Esq., of New York, bought, Aug. 18th, 
1845, of G. W. Lewis & Oo., 25 lbs. of sugar, at 9 cts. a 
pound; 50 Ibs. of coffee, at 11 cts.; 12 lbs. of tea, at 75:cts. ; 
14 lbs. of raisins, at 14 cts.; 9 doz. eggs, at 10 cts.; and 15 
Ibs. butter, at 124 cts. What was the cost of the several arti- 
cles, and what the amount of his bill? 

4, W. A. Sanford, Esq. of Philadelphia, bought, June 3d, 
1845, of James Conrad, 28 yds. of silk, at $1.25 a yard; 22 
yds. of muslin, at 56 cts.; 16 pair of cotton hose, at 374 cts. ; 
85 pair of silk hose, $1.10; and 25 pair of shoes, at $1.25 
What was the cost of the several articles, and how much is 

« due on his account ? 
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5. Messrs. Holmes & Homer of Cincinnati, bought, July Ist, 
1845, of H. W. Morgan & Co., 100 bbls. flour, at $4.50 a barrel ; 
50 bbls. pork, at $8.25; 25 bbls. beef, at $9.75; 112 kegs of 
lard, at $3.25; and 25 bu. corn, at 84 cts. What was the cost 
of the several articles, and how much is due on his account ? 

6. F. C. Emerson, Esq. of New Orleans, bought, Aug. 12th, 
1845, of W. H. ‘Araold & Co., 85 hhds. molasses, at $12. 60 
per hogshead; 2100 lbs. sugar, at 54 cts.; 14000 Ibs. cotton, 
at Tz cts.; 1350 Ibs. coffee, at 6} cts. ; 31200 lbs. rice, at 8 cts. ; 
150 boxes of oranges, at $4,191 per box. They dredited ths 
500 clocks, at $5.00 apiece, and his note to balance. What 
was the amount of charges, and what the amount of the note? 

7. Bought 19 yds. broadcloth, at $5.63 per yard; 18 doz. 
pen-knives, at $4.374 per dozen; 78 lbs. of tea, at $.59; 245 
lbs. butter, at $.13: what was the amount of the bill? 

8. Bought 85 ewt. of beef, at $6.25 per hundred; 126 bbls. 
of pork, at $18.624 per barrel; 248 bbls. flour, at $6.874; 35 
tons of hay, at $1914; 25 cords of wood, at $3.56}: what was 
the amount of the bill? 

9. Bought 85 doz. gloves, at $4.50 per doz.; 95 yds. black 
silk, at $.874 per yard; 115 yds. colored ditto, at $.78; 36 
crape shawls, at $32.50 apiece; 65 Broché ditto, at $17.83: 
what was the amount of the bill? 

10. Bought 85 ploughs, at $9.63; 125 hoes, at 68 cents; 94 
shovels, at 84 cents; 56 rakes, at 28 cents; 67 axes, at $1.13: 
what was the amount of the bill ? 

11. Bought 96 pair black silk hose, at 83 cents; 85 ditto 
white, at 874 cents; 135 ditto worsted, at 56} cents; 87 pair 
men’s gloves, at 67 cents; 120 pair ladies’ ditto, at 58 cents; 
75 cravats, at 96 cents: what was the amount of the bill? 

12. Bought 67 Latin Readers, at 63 cents; 60 Greek Read- 
ers, at $1.09 ; 84 Greek Grammars, at 68 cents; 95 Latin ditto, 
at 621 cents; 85 Virgil, at $2.13; 45 Sallust, at 78 cents; 52 
Cicero’s Otations: at 75 cents : what was the amount of the 
bill? 

13. Bought 386 pair of boots, at mm 1; 216 pair thick shoes, 
at $1.374; 185 pair gaiters, at $1.38; 240 pair buskins, at 83 
cents ; 134 pair slippers, at 68 cents ; 87 pair rubbers, at $1.18: 
what was the amount of the bill? 

17 
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SECTION IX. 
PERCENTAGE. 


Arr. 222, Percentage and Per Cent. signify a certain 
allowance on a hundred, or simply hundredths. Thus, the ex- 
pressions 2 per cent., 4 per cént., 6 per cent., &., of any num- 
ber or stun of money, signify 2 hundredths G%,) 4 hun- 
dredths (-47,) 6 hundredths (;85,) of that number or sum. 


Note—The terms Percentage and Per Cent., are derived from the Latin per 
and centwm, signifying by the hundred, 


223. Since percentage and per cent. signify hundredths, it is 
manifest any given per cent. may be expressed by decimals. 
For example, 1 per cent. is written thus .01; 2 per cent. thus 
.02; 8 per cent. thus .03; 103 per cent. thus 1.03; 125 per cent. 
thus 1.25; 4 per cent. or 5 of 1 per cent. thus .005 ; } per cent. 
thus .0025, &c. 

Oss. 1. When the given per cent. is Zess than 10, acipher must always be pre- 
fixed to the figure expressing it, in the same manner as when the number of cents 
is Jess than 10. (Art. 206. Obs. 1.) 

When the given per cent. is more than 99, it plainly requires a mixed number 
to express it. (Art. 183. Obs.2. 

2. Parts of 1 per cent. may be expressed either by a common fraction, or by de- 
cimals. Thus, the expression 173 per cent. is equivalent to .17625, 

3. The first tro decimal figures properly denote the per cent., for they are hun- 
dredths ; the other figures denote parts of hundredths, and therefore express 
parts of 1 per cent. 


1. Write 1 per cent., 2 per cent., 3 per cent., 5 per cent., 8 
per cent., and 9 per cent. in decimals. 
2. Write 13 per cent.; 15; 80; 50; 75; 49; 78; 85. 
> 4. 3 . h eee! 


i. 1 
Bo) Oye 


QurstT.—222, What do the terms percentage and per cent. signify? What is 
meant by 2 per cent. of any sum? 4 per cent.? 6 per cent.? 7percent.? Note. 
From what are the terms percentage and per cent. derived? 223. How may any 
given percentage or per cent. be expressed? Obs. When the given per cent. is 
Jess than 10, how is it written? When more than 99, how? How are parts of 1 
per cent, expressed ? 


? 
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EXERCISES IN PERCENTAGE. 


5. A constable collected $400 for a merchant, and received 
8 per cent. for his services: how much did he receive ? 

Suggestion.—Since 3 per cent. is ;2y, or .08, we Operation. 
multiply the number of dollars collected by 38 $400 
per cent. written as a decimal, and pointing off .03 
the product as in multiplication of decimals, Ans, $12.00 
the result $12, is the answer required. Hence, 


225. To caleulate percentage on any given number. 


Multiply the given number by the given per cent. expressed in 
decimals, and point off the product as in multiplication of 
decimals. 


Ozs.1. Ifthe per cent. contains a common fraction which cannot be expressed 
decimally, first multiply by the decimal, then by the common fraction of the given 
per cent., and point off the sum of their products as above. 

2. It is important for the learner to Observe, that the amount of money collected 
is made the basis upon which the percentage is calculated. That is, the consta- 
ble is entilled to 3 dollars as often as he collects 100 dollars, and not as often as 
he pays over 100 dollars, as is frequently supposed. For, in the latter case he 
would receive ouly +25, instead of +2, of the sum in question. This distinction 
is important, especially in calculating percentage on large sums. 


6. What is 2 per cent. of $350? Ans. $7. 
7. What is 4 per cent. of $863 ? Ans. $34.52. 
8. What is 3 per cent. of $145.25 ? Ans. $4.3575,. 


9. What is 4 per cent. of $180.42? (Art. 223. Obs. 2.) 

10. What 3 per cent. of $827.63 ? 
11. What is 2 per cent. of $128.632 ? 
12. What is + per cent. of $90.45 ? 
13. What is 10 per cent. of $600.451 2 
14. What is 12 per cent. of $2500.63 ? 
15. What is 20 per cent. of $2250.84 ? 
16. What is 81 per cent. of $436 ? 
17. What is 2} per cent. of $144 ? 
18, What is 44 per cent. of $257? 

_ 19. What is 8? per cent. of $673? 


QursT.— 225. What is the rule for calculating percentage? Obs. If the per 
cent. contains a common fraction which cannot be expressed decimally, how 
proceed? What is made the basis upon which the percentage for collecting 
money is calculated ? 
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20. A merchant having deposited $200 in a bank, afterwards 
drew out 10 per cent. of it: how many dollars did he draw 
out ? 

91. A merchant makes a deposit of $1864 and draws out 25 
per cent of it: how much has he left in the bank? 

22. A merchant shipped 865 boxes of lemons; on the pas- 
sage home, 15 per cent. of them were thrown overboard: how 
many boxes did he lose, and how many had he left? 

23. How much is 64 per cent. of $1000? 

24, How much is 7 per cent. of $1526.33 ? 

25. How much is 8} per cent. of $16.325 ? 

26. A young man worth $1500, lost 314 per cent. of it in 
gambling: how much did he lose, and how much had he 
left ? 

27. A merchant bought a cargo of flour for $1230, and paid 
41 per cent. for bringing it home: what was the whole cost of 
his flour? 

28. What is 874 per cent. of $100? Of $2537.50? 

29. What is 112 per cent. of $150? 

80. What is 125 per cent. of $635? 

81. What is 250 per cent. of $17.35 ? 

32. Which is the most, 7 per cent. of $1000, or 6 per cent. 
of $1100? 

83. What is the difference between 6 per cent. and 7 per 
per cent. of $12000 ? ‘ 

34, What is the difference between 9 per cent. of $2000, and 
6 per cent. of $3000 ? 

85. What is 174 per cent. of $10000? 

86. What is 203 per cent. of $10500 ? 

87. A man gave his two sons $10000 apiece; the elder added 
155 per cent. to his the first year, and the younger spent 15} 
per cent. of his: what was the difference of their property at 
the end of the first year ? 

38. A laboring man earning $225 a year, laid up 23} per 
cent. of it: how much did he spend ? 

39. A man having deposited $856.25 in a savings bank, 
drew out 81} per cent. of it: how much had he left in the 
bank ? 

40, A farmer owning 3560 sheep, lost 50 per cent. of them 
by disease: how many had he left ? 
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COMMISSION, BROKERAGE, AND STOCKS. 


226. Percentage is applied to various calculations in the 
practical concerns of life. Among the most important of these 
are Commission, Brokerage, the Rise and Fall of Stocks, In- 
terest, Discount, Insurance, Profit and Loss, Duties and Taxes. 


22%. Commission is the per cent. or sum charged by agents 
for their services in buying and selling goods, or transacting 
other business. 


Oss. An 4gent who buys and sells goods for another, is called a Commission 
Merchant, a Factor, or Correspondent. 


228. Brokerage is the per cent. or sum charged by money 
dealers, called Brokers, tor negotiating Bills of Hxchange, and 
other monetary operations, and is similar to Commission. 


229, By the term Stocks, is meant the Capital of moneyed 
institutions, as Banks, Manufactories, Railroad and Insurance 
Companies; the funds of Government, State Bonds, &c. 


Oss. Stocks are usually divided into portions of $100 each, called shares ; and 
the owners of these shares are called Stockholders. 


239. The original cost or valuation of a share is called its 
nominal, or par value ; the swm for which it can be sold, is its 
real value. i 


Ozs, J. The vise or fall of Stocks is reckoned at acertain per cent. of its par 
value. The term paris a Latin word, which signifies equal, or a state of equality. 

2, When stocks sell for their original cost or valuation, they are said to be at 
par ; when they sell for more than cost, they are said to be above par, or at a 
premium ; when they do not sell at cost, they are said to be below par, or at a 
discount. 

3. Persons who deal in Stocks are called Stock Brokers, or Stock Jobbers. 


231, Commission and brokerage are reckoned at a certain 
percentage on the amount of money employed in the trans- 
action; the rise and fall of stocks, on the par value of the 
given shares. % 


Quusr.—227, What is commission? Obs. What is an agent who buys and 
sells goods for another called? 228. What is brokerage? 229, What is meant 
by stocks? Os. Howare stocks usually divided? What are the owners of 
the shares enlled 2 230. What is the pur value of stocks? What the real 
yuiue? Obs. What is the meauing of the term par? When are stocks at par ? 
When above par? When below? 231. How are commission and brokerage 
reckoned? How the rise or tall of siocks ? 
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Ex. 1. A commission merchant sold a quantity of corn for 
$236, and charged_2 per cent. commission: how much did he 
receive for his services ? 


Suggestion—We multiply the amount for which Operation. 


the corn was sold, by the given per cent. expressed $236 
in decimals as in percentage, and the result $4.72, 02 
is the answer required. Hence, Ans. $4.72 


282. To compute commission, brokerage, and the premium 
or discount on stocks. 


Multiply the sum by the given per cent. expressed in deci- 
mals, and point off the product as in multiplication of decimals. 


2. A tax-gatherer collected $533.56, for which he was to 
have 3 per cent. commission: what did he receive ? 

3. An auctioneer sold $860.45 worth of goods, at 24 per 
cent. commission: how much did he receive? 

4. An agent sold a quantity of oil for $265.85, and charged 
2} per cent. commission: how much did the agent receive, and 
how much the owner ? 

5. Sold goods to the amount of $356, at 41 per cent. com- 
mission: how much did I receive for my services ? 

6. Bought goods amounting to $480, at 3} per cent. com- 
mission: what is the amount of my comméssion ? 

7. What is the commission on $163.625, at 6} per cent. ? 

8. What is the commission, at 54 per cent. for purchasing 
flour to the amount of $1865.25 ? 

9. Isend my agent $1000 to be invested in cotton, after de- 
ducting his commission at 5 per cent.: what is his commis- 
sion, and how many dollars worth of cotton shall I receive ? 


Su gestion. —Since $1000 includes both the commission and 
the sum invested, it is plain that the agent ought not to take 
5 per cent. of 81000: for this would be chatginig commission 
on his commission. He is entitled to 5 per cent. on that part 
only which be invests. Now the sum invested is 12° of itself, 
and the commission is ;35 of this sum; consequently, the 
commission added to the sum invested must be 123 of the in- 
vestment. 


Quest,—232. What is the rule for computing commission, brokerage, &e. t 
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The question then resolves itself into Operation. 
this: $1000 is 4°% of whatsum? Now $1.05)$1000($952.38 
the numerator 105, is equal to 100 cents 945 
increased by the 5 per cent. commission, 550 
or $1.05. We therefore divide the given 525 
amount $1000 by 1 dollar increased by 250 
the per cent. commission, or $1.05, an- ube 
nexing ciphers to the remainder, and £00 
the quotient $952.38 is the sum invested. ap 
Subtracting the part invested from the 850 
whole amount, $1000—$952.38 leaves es 


$47.62, the commission. Hence, 


232.a. When the commission is to be deducted in advance 
from a specified sum and the balance invested. 


Divide the given sum by $1 increased by the per cent. com- 
mission, and the quotient will be the part to be invested. 

Subtract the part to be invested from the given sum, and the 
remainder will be the commission required. 

Oss. The commission may also be found by multiplying the sum invested by 
the given per cent. according to the preceding rule. (Art, 232.) 

10. A man sent a broker $10478.13 to lay out in stocks after 
deducting his brokerage, at + per cent.: what was the broker- 
age, and how much oe: ad he receive ? 

11. A merchant negotiated a bill of exchange of $5000 
with a broker, and agreed to give him 7 per cent.: Low much 
did the broker receive ? 

12. What is the brokerage on $8265, at 54 per cent. ? 

18, What is the brokerage on $6524.13, at 8 per cent. ? 

14, What is the commission on $146.356, at 20 per cent. ? 

15. What is the commission on $1625.75, at 25 per aan 

16. What is the commission on $25026.10, at 15 e - 

17. What is the brokerage on $50265.95, at 31 per eent. ? 

18. What is the brokerage on $38212.085, at 1} por ae? 

19. What is the brokerage on $752600, at 1 per cent. ? 

20. What is the brokerage on an investment of $1000000, at 
4 per cent. ? 


Qundr. 232 a. How see when the commission is to be deducted in at 
vance? 
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21. Bought 10 shares of bank stock, for which I paid 4 per 
cent. premium: how much did the stock cost me? 


Suggestion.—The stock manifestly cost me its par value, viz: 
$1000, together with 4 per cent. of it. (Art. 229. Obs.) Now 
$1000 x .04=—$40; and $1000+$40=$1040. Ans. 


22. A man bought 5 shares of the Boston and Providence 
Railroad stock, at 54 per cent. premium: what did his stock 
cost him? 

23. A broker sold 15 shares of the New York and Erie Rail- 
road stock, at 15 pec cent. discount: what did they come to? 

24. Sold 29 shares in the American Manufacturing Co., at 
16 per cent. advance: what did they come to? 

25. A stock jobber bought 45 shares of the Auburn and 
Rochester Railroad stock at 3 per cent. discount, which he 
sold at 7 per cent. advance: how much did he make by the 
transaction ? 

26. A widow invested $9000 in the Commonwealth Bank 
stock at par, and finally sold it at 75 per cent. discount: how 
much did she lose ? 

27. Aman owned 53 shares of the Long Island Railroad 
stock, which he sold at auction, at 18 per cent. premium: how 
much did they come to ? 

28. Bought 88 shares in the Union Gas Co. at 7 per cent. 
advance, and sold them at 5 per cent. discount: how much 
was my loss? 

29. An agent received $25265 to invest in land, after de- 
ducting 8 per cent. commission: what was his commission ? 

80. Received $62470 to lay out in iron, after deducting 24 
per cent. commission: what sum have I to lay out? 

31. Sold 5 pieces of cloth, each containing 31} yds., at $3.87! 
per yard, and charged 24 per cent. commission, and 3 per cent. 
for guaranteeing the payment: how much shall I pay over? 

32. Sold 65 bales of cotton, averaging 4832 lbs. to a bale, at 
43 cents a pound: what is my commission at 3} per cent. ? 

33. Suppose you consign 8653 bushels of wheat to your 
agent; he sells it at 874 cents per bushel, and charges 43 per 
cent, commission and guaranty: how much will you receive 
for your wheat? : 


Arts. 233-236. | INTEREST, DUS 


INTEREST. 


230. Inrerest is the sum paid for the use of money by the 
borrower to the lender. It is reckoned ata given per cent. per 
annum ; that is, so many dollars are paid for the use of $100 
for one year ; so many cents for 100 cents; so many pounds 
for £100, &c. 


234, The money lent, is called the principal. 


The per cent. paid per annum, is called the rate. 

The swm of the principal and interest, is called the amount. 
Thus, suppose I lend a man $100 at 7 per cent., and at the end 
of the year he pays me $100 the sum lent, and $7 for the use 
of it: the principal, in this case, is $100; the rate, 7 per cent.; 
the interest, $7; and the amount, $107. 


Oss. The learner should be careful to notice the distinction between Commis- 
sion and Interest. The former is reckoned at a certain per cent. without regard 
to time; (Art. 2315) the latter is reckoned at a certain per cent. for one year; 
consequently, for onger or shorter periods than one year, like proportions of the 
perceniage for one year are taken. 

The term per annum is a Latin phrase, which signifies by the year. 


235. The rate of interest is usually established by law. It 
varies in different countries and in different parts of our own 
country. 


Oss. 1. The legal rate of interest in New England, New Jersey, Pennsylvania, 
Delaware, Maryland, Virginia, North Carolina, Tenvessee, Kentucky, Ohio, In- 
diana, Illinois, Missouri, and Arkansas, is 6 per cent. 

In New York, South Carolina, Michigan, Wisconsin, and Iowa, it is 7 percents 

In Georgia, Alabama, Mississippi, and Florida, it is 8 per cent.; in Louisiana, 
5 per cent.; in Texas, 10 per cent. 

On debts in favor of the United States, it is 6 per cent. 

2. In Canada and Nova Scotia, the legal rate is 6 per cent.; in England and 
France, 5 per cent.; in Ireland, 6 per cent. In Jtaly about the commencement 
of the 13th century, it varied from 20 to 30 per cent, i 


236, Any rate of interest higher than the legal rate, is called 
usury, and the person exacting it is hable to a heavy penalty. 


— Quest.—233. What is Interest? How isitreckoned ? 234, What is the prin- 

cipal? Therate? Theamount? Obs. What is meant by the term per annum? 
235. How is the rate usually determined? Is it the same everywhere? 236. 
What is any rate higher than the legal rate called? What is the consequence 
of exacting usury? Is it safe to take less than legal interest? Obs. When no 
rate is mentioned, what rate is understood ? 
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Any rate: less than the legal rate may be taken, if the parties 
concerned so agree. 

Ors. 1. When no rate is mentioned, the rate established by the laws of the 
State in which the transaction takes place, is always understood to be the one 
intended by the parties. 


2. The term per annum, is seldom expressed but it is always understood; for 
the rate is the per cent. paid per annum. (Art. 234.) 


2ade In calculating interest, a month, whether it contains 
30 or 31 days, or even but 28 or 29, as in the case of February, 
is assumed to be one twelfth of a year. Therefore, the interest 
for any number of months, is so many twelfths of one year’s 
interest. 

Again, in reckoning interest, 30 days are commonly con- 
sidered a month; consequently the interest for any number of 
days, is so many thirtieths of one month’s interéSt. (Art. 170. 
Obs. 2.) 


Oss. This practice seems to have been originally adopted on account of its 
convenience. ‘Though not strictly accurate, it is sanctioned by general usage. 


238, Ex. 1. What is the interest of $15 for 1 year, at 4 per 
cent. ? 


Analysis.—Since 4 per cent. is ;4;, the interest of $1 (100 
cents) for a year, is 4 cents, consequently, the interest of $15 
for the same time, is 15 times as much. 


We therefore multiply the principal by the given we igre 
rate per cent. expressed in decimals, and point off iow 


the product as in multiplication of decimals. $.60 int. 

2. What is the interest of $67.35, for 3 years, at 61 per cent.? 
Operation. 

Suggestion.—The interest for three years $67.35 prin. 


is manifestly 8 times as much as for 1 year. “ae ee 

We therefore first find the interest for 1 reo, 

year, as before; then multiplying this by  gsasmee-: 

8, the result is the answer required. tabs ati f 
$13.13325 int. 3 y- 


Qurst.—237. In reckoning interest, what part of a year is a month consid- 
ered? How many days are commonly considered a month? Obs. What is the 
origin of this practice? Is it accurate ¢ 
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3. What is the interest of $116.15 for 1 year, 1 month, and 
15 days, at 7 per cent.? What is the amount? 


Suggestion.—First find the interest for Operation. 
1 year as above; then since 1 month is $116.15 prin. 
ys Of a year, take 7 of 1 year’s inter- ___.0T rate. 
est for the given month. Again, since 12)$8.1505 int. 1 y. 


15 days are 4 of a month, take 4 of 1 2).0775 tm, 
month’s interest for the given days. ae “15d. 


Now adding the int. for 1 year, 1 m., $9.1467 interest. 
and 15 days together, gives the interest $116.15 prin.add. 
for the whole time. Adding the princi- $125.2967 amount. 
pal to the interest gives the amount. 


241. From the preceding illustrations and principles, we 
derive the following general 


RULE FOR COMPUTING INTEREST. 


I. For ont year. Multiply the principal by the given rate, 
and from the product point off as many figures for decimals, as 
there are decimal places in both factors. 

II. For two or more years. Multiply the interest of 1 
year by the given number of years. 

Ill. For monrns. Take such a fractional part of 1 year’s 
interest, as 1s denoted by the gwen number of months. 


interest, as is denoted by the given number of days. 
The amount is found by adding the interest to the principal, 


Ors. 1. The reason of thisrule may be seen from the analysis of the preceding 


examples. 
2, When the rate per cent. is /ess than 10, a cipher must always be prefixed to 


the fizure denoting it. (Art. 223. Obs. 1.) 

3. For 1 month take ab of 1 year’s interest; for 2 months, $3; for 3 months, 43 
for 4 months, +; for 6 months, 3; é&c. 

4. For 1 day take 1, of 1 month’s interest; for 2 days, zis; for 3 days, +1, ; for 
410 days 4; for 20 days, $; &c. (See Table of aliquot parts of Time, p. 149.) 


4, What is the interest of $75.21 for 1 year, at 6 per cent. ? 
$4.5126. Ans. 


“Qurst.—241. What is the general rule for computing interest fur a year? 
How find the interest for any number of years? How for months? How for 
days? How find the amount ? 


ie 


re 


IV. For pays. Take such a fractional part of 1 monti’s — _ 


4 


x 
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5. What is the interest of $100 for 1 year, at 5 per cent.? at 
6 per cent.? at 4 per cent.? at 7 per cent. ? 
6. What is the interest of $35.31 for 1 year, at’6 per cent.? 
7, What is the interest of $50.10 for 1 year, at 7 per cent. ? 
8. What is the interest of $63 for 1 year, at 5} per cent. ? 
9. What is the interest of $136.75 for 1 year, at 44 per cent.? 
10. What is the interest of $260.61 for 1 year, at 6 per cent. ? 
What is the amount? Ans. $15.636 int. $276.246 amount. 
11. What is the interest of $140.25 for 1 year, at 7 per cent.? 
What is the amount? 
12. What is the interest of $168.40 for 1 year, at 8 per cent. ? 
What is the amount? 
18. What is the interest of $400 for 1 year, at 6 per cent. ¥ 
What is the amount? 
14. What is the amount of $500 for 1 year, at 7 per cent.? 
15. What is the amount of $1000 for 1 year, at 8 per cent. ? 
16. What is the interest of $100 for 3 years, at 6 per cent. 


per annum ? Ans. $18. 
17. At 5 per cent. per annum, what is the interest of $45 
for 4 years ? Ans. $9. 


18. At 6 per cent., what is the interest of $200 for 5 years? 
What is the amount? 

19. At 7 per cent., what is the interest of $250 for 10 years? 
What is the amount ? 

20. At 8 per cent., what is the interest of $340.50 for 8 
years? What is the amount ? 

21. At 6 per cent. per annum, what is the interest of $100 
for 1 month? Ans. $.50. 

22. At 5 per cent., what is the interest of $600 for 6 months ? 

23, At per cent., what is the interest of $250 for 4 months? 

24. What is the interest of $375.21 for 3 mo. at 6 per cent. ? 

25. What is the interest of $60 for 7 months, at 8 per cent. ? 
What is the amount? 

26. What is the interest of $96 for 10 months, at 6 per cent. ? 
What is the amount? 

27. At 6 per cent., what is the interest of $600 for 1 day? 

28. At 4 per cent., what is the interest of $470 for 10 days ? 

29. What is the interest of $1000 for ly. 1m. and 1 d., at 
6 per cent. ? 
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30. What is the interest of $42.50 for 2 years and 6 months, 
at 7 per cent. ? : 

31. What is the interest of $69.46 for 1 year and 8 months, 
at 8 per cent. ? 

32. What is the interest of $45.23 for 1 year and 2 months, 
at 5 per cent. ? 

33. What is the interest of $48.01 for 24 years, at 7 per 
cent. ? 

34. What is the interest of $215.135 for 2 years and 3 
months, at 6 per cent. ? 

35. At 8 per cent., what is the interest of $75.98 for 8 
years? 

386. At 53 per cent., what is the interest of $939 for 4 years? 

37. At 6 per cent., what is’ the interest of $137.50 for 6 
months and 8 days. 

38. At 7 per cent., what is the interest of $1500 for 10 days? 

89. At 20 per cent., what is the interest of $3000 for 3 
days ? 

40. At 12} per cent., what is the interest of $1786.25 for 6 
months? 

41. What is the amount of $8367.29 for 8 months and 17 
days, at 7 per cent. ? 

42. At 6 per cent. what is the amount of $4565.61 for 4 
months and 7 days? 

43. What is the interest of $5625.48 for 4 months and 18 
days, at 6} per cent.? 

44. At 524 per cent. what is the interest of $624.625 for 7 
months 3 days? 

45. At 8 per cent. what is the interest of $11261.183, for 38 
months and 3 days? 

46. At 7 per cent. what is the interest of $9208.95 for 11 
months and 5 days? The amount? 

47. What is the interest of $15206.848, at 7} per cent. for 1 
year, 8 months, and 25 days? The amount ? 

48. What is the interest of $10050.69, at 54 per cent. for 2 
years, 9 months, and 5 days? The amount? 

49, What-is the interest of $11607.858, at 7 per cent. for 3 
years, 6 months, and 9 days? The amount? 

60. What is the interest of $41361.18, at 6 per cent. for 
years, 7 months, and 3 days? The amount? 

18 


ou 
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SECOND METHOD OF COMPUTING INTEREST. 


242, Since the interest of $1 at 6 per cent., is 6 cents for 1 
year, for 1 mo. it must be j4 of 6 cents, 5 mills; for 2 mo. 10 
mills or 1 cent, &e. Hence, 


243. The interest of $1 at 6 per cent. is 1 cent for every 2 
months, or half as many cents as there are months in the given 
time. 


244. Again, 6 days are 1 fifth of 80 days; therefore the in- 
terest of $1 for 6 days must be } of the interest for 80 days. 
But the interest of $1 for 30 days, (1 mo.) at 6 per cent., is 5 
mills; consequently, the interest of $1 for 6 days, is } of 5 
mills, which is 1 mill; for 12 days, (2 times 6,) it is twice as 
much, or 2 mills, &e. Hence, 


245. The interest of $1 at 6 per cent: is 1 mill for every 6 
days, or one sizih as many mills as there are days in the time. 
Oxss. When the number of days is 6 and less than 60, in finding 1 sixth of them, 
wrile the first quotient figure in thowsandihs’ place; if less than 6, in ten thou- 
sandths’ place ; if 60 and under 600, in hundredths’ place. 
1. What is the interest of $60 for 1 year 5 months and 8 
days, at 6 per cent. ? 


Suggestion.—For 1 y. the int. of $1is$.06 First Method. 
For 5 m. te Sonuhi025 $60.00 
For 3 d. ss “  $.0005 .0855 
Hence, the int. of $1 for the time is, $.0855 80000 
Now if the interest of $1 for the giventime is 30000 
$.0855, the interest of $60 will be 60 times as 48000 


much, which is $5.13. $5.130000 Ans, 
Or, since the interest of $1 at.6 per cent. Second Method, 

is half as many cents as there are months in $60 

the given time, we may multiply by half the 835 

number of months, which is 811, and point- 480 

ing off two figures for decimals, the result is — 

$5.18, the same as before. $5.13 Ans. 


Quesr.—243, What is the interest of $1 at 6 per cent. for any number or 
months? 245, For any number of days ? 
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246, From the preceding illustrations we derive a 


SECOND RULE FOR COMPUTING INTEREST. 


Multiply the principal by the interest of $1 for the given 
time, and point off the product as before. (Art. 241.) 

Or, multiply the principal by half the number of months, and 
point off two more decimals in the product than there are deci- 
mal figures in the multiplicand. 


Oss. 1. When the Jatter method is employed, the years must be reduced to 
months, and the days to the fraction of a month, then take Aa/f of them. 

Or, divide the. days by 6,and add the quotient to half the numberof months, 
regarding both as decimals. (Arts 243, 245.) 

2. The interest at any other rate, greater or less than 6 per cent., may be found 
by adding to, or subtracting from the interest at 6 per cent., such a fractional 
part of itself, as the required rate exceeds or falls short of 6 per cent. Thus, if 
the required rate is 7 per cent., first find the interest at 6 per cent., then add } of 
it to itself; if 5 per cent., subtract % of it from itself, &e. 

3..The reason of the first part of the above rule, is obvious from the fact that 
the interest of any sum for any specified time, must be as many times the interest 
of $1, as there are dollars in the given principal. 

The reason that mulliplying the principal by ha/f the number of months will 
give the true interest, is because the interest of $1, at 5 per cent., is 1 cent for 
every two months. 


2. What is the interest of $261.25, at 6 per cent. for 7 
months and 12 days? Ans. $9.66625, 

3. What is the interest of $268.40 at 7 per cent. for 8 
months ? 

4. What is the interest of $217.375, at 5 per cent. for 6 
months? 

5. What is the interest of $169.25, at 6 per cent. for 7 
months ? 

6. What is the interest of $350.192 for 8 months and 15 days, 
at 6 per cent. ? 

7. What is the interest of $68.29 at 7 per cent. for 7 months 
and 13 days? , 

8. What is the interest of $96.17 at 5 per cent. for 11 montlis 
and 20 days? 


QuestT.—24f,- What is the second method of computing interest? Obs. When 
the rate is greater or less than 6 per cent., bow proceed? How does it appear 
that multiplying the principal by the interest of $1 for the time, will give the true 
interest? How does it appear that multiplying by half the number of months 
will give the true interest? 
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9. What is the interest of $168 for 2 years, 7 months, and 
20 days, at 6 per cent. ? 

10. What is the interest of $173 for 3 years, 1 month, and 
15 days, at 6 per cent. ? 

11. What is the interest of $145 for 6 months and 24 days, 
at 6 per cent. ? 

12. What is the interest of $461.318 for 1 year, and 11 
months, at 7 per cent. ? 

18. What is the interest of $300 for 4 months and 18 days, 
at 7 per cent. ? 

14. At 5 per cent., what is the interest of $256.25 for 9 
months and 15 days? 

15. What is the interest on a note of $450 from Jan. Ist, 
1844, to March 18th, 1845, at 6 per cent. ? 

‘Note.—When it is required to compute the interest on a note, first find the time 


for which the note has been on interest, by subtracting the earlier from the later 
date, then proceed as before. (Art. 170.) 


Operation. $450 principal. 
Yr. mo. a. .072 int. of $1 for the time. 
1845” 818 “900 
Wed Ponerey 8150 
Time 172” 12 $32,400 Ans. 


16. Whatis the interest on a note of $753.28 from April 
15th, 1858, to Oct. 18th, 1853, at 7 per cent. ? 

17. What is the interest on a note of $631.375 from Nov. 
16th, 1851, to June 10th, 1852, at 7 per cent.? 

18. What is the interest on a note of $729.98 from March 
7th, 1850, to Dec. 14th, of the same year, at 5 per cent: ? 


COMPUTING INTEREST BY DAYS. 


247%. The preceding rules for computing interest for months. 
and days, are based upon the supposition that 80 days make 
a month, and 12 months a year. This we have seen in- 
volves a slight inaccuracy ; for some months have 81 days, 
while Feb. has only 28; and 12 times 80 days make but 860 
days, whereas a year contains 365 days. (Art. 237.) Now as 
interest is reckoned at a certain per cent. per annwm on the 
money lent, it is plain the exact interest for 1 day, is ;4. of 1 
year’s interest; for 2 days, gg5; for 3 days, 335, &c. Hence, 


ae 
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247.0. To compute interest by days, at any given per cent. 


Find the interest for one year at the given rate, then multi- 
ply this by the number of days, and divide the product by 865; 
the result will be the interest required. 


Or, multiply the principal by the whole number of days, and 
divide the product by 6000; the result will be the interest at 6 
per cent. 

Oss. 1. If the rate is 7 percent., add 1 sixth; if 5 per cent., subtract 1 sixth, &c. 
(Art. 246. Obs. 2.) 

2, The latter method is the same as multiplying by 1 sixth of the days, and 
pointing off three more figures for decimals than there are decimal places in the 
principal. It is based on the supposition that 30 days make a month, and 12 
months a year. 

3. The difference between 12 months of 30 days each and a common year, is 
aey OF az; therefore, reckoning interest by months of 30 days, gives 7; too 
much. On small sums, the error is so trifling it is commonly disregarded. 


19. Find the interest of $473 by days, from March 20th to 
the 8th of July following, at 7 per cent. 


Suggestion.—We may find the number Operation. 
of days by thé Table p. 146, or in the $473 prin. 
following manner : '.07 rate. 
In March there are 11 days. 83.11 int. 1 y, 
TneA pride ances 5 BOYES 110 days. 
In May, poe 4 Bho 865)3642.10($9.978 
In June Era eB Ooi 8285 
In July Oe as Ee - 8571 
Whole number, 110 days. 3285 | 
The answer is $9.978. 2860 
2555 
20. What is the interest of $519.38, at 6 per cent. for 65 
days ? 


21. What is the int. of $761.56 for 217 days, at 7 per cent. ? 

22. What is the int. of $850.395 for 318 days, at 5 per cent. ? 

23. What is the amt. of $781.13, at 7 per cent. for 35 days ? 

24. What is the amt. of $806.28, at 6 per cent. for 46 days? 

25. What is the interest of $923.68, at 7 per cent. from June 
16th to 21st of the following Sept. ? 


» QuusT.—247.4. How compute interest. by days, at any given per cent.? Oba, 
What is the difference between a common year, and 12 months of 30 days each ? 


iS? 
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26. At 6 per cent., what is the amount of $678.21 from 
April 8d to the 15th of Sept. following ? 

27. At 7 per cent., what is the amount of 709.81 from Nov. 
17th to the 20th of the following Feb. ? 

98. What is the amount of $1563.875 from the 9th of Jan. 
to the 18th of the following Dec., at 7 per cent. ? 

29. What is the amount of $1604.17 from March 5th, 1852, 
to Jan. 7th, 1853, at 7 per cent. ? 

30. What is the amount of $2048.63, at 6 per cent. from 
March 4th, 1851, to June 19th, 1853? 


EXAMPLES FOR PRAOTIOE. 


1. What is the interest of $45.25 for’8 months, at 6 per cent. ? 

2. What is the interest of $167.375 for 6 months, at 6 per 
cent. ? 

8. What is the interest of $93.86 for 83 months and 15 days, 
at 6 per cent. ? 

4, What is the interest of $110 for 1 month and 20 days, at 
6 per cent. ? 

5. At 'T per cent., what is the interest of $158.91 for 1 year 
a months ? 

6. At 7 per cent., what is the amount of $217 for 1 year and 

8 months? 

7. At 6 per cent., what is the amount of $348.10 for 2 years 
and 1 month ? 

8. At 7 per cént., what is the interest of $400 for 1 year and 
6 months? 

9. At 7 per cent., what is the amount of $218.01 for 9 
months ? 

10. At 5 per cent., what is the amount of $603 for 2 years 
and 5 months ? F 

11. What is the amount of $861 for 8 months and 24 days, 
at 6 per cent. ? age: 

12. What is the amount of $1236 for 3 months and 14 days, 
at 7 per cent. ? 

13. What is the interest of $1400 for 1 year, 1 month, and 
9 days, at '7 per cent. ? 


14. What is the interest of $469.20 for 27 days, at 8 per 


cent. ? 
Lod 


eee ma a 
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15. What is the amount of $705 for 5 years, at 9 per cent. ? 

16. What is the amount of $1000 for 10 years, at 5 per cent.? 

17. What is the amount of. $1650.06 for 20 years, at 7 per 
cent. ? 

18. What is the amount of $2500 for 7 years, at 15 per cent. ? 

19. At 43 per cent., what is the interest of $17000 for 14 
years ? 

20. At 7} per cent., what is the interest of $1625.81 for 45 
days? 

21. At 124 per cent., what is the amount of $165.18 for 88 
days? 

22. At 7 per cent., what is the amount of $8531 for 63 days? 

23. At 6 per cent., what is the amount of $16021 for 93 
days? 

24. What is the interest on a note of $65, dated Jan. 10th, 
1844, to May 16th, 1845, at 6 per cent. ? 

25. What is the interest of $170 from June 19th, 1840, to 
July Ist, 1841, at 7 per cent. ? 

26. What is the interest of $105.63 from Feb. 22d, 1839, to 
Aug. 10th,.1840, at 5 per cent. ? 

27. What is the interest of $2384 from April 10th, 1834, to 

be ae 1835, at 6 per cent. ? 

28. What is the interest of $195.22 from June 25th, 1838, to 
March 81st, 1840, at 6 per cent. ? 

29. What is the interest of $391 from Sept. 1st, 1840, to Noy. 
80th, 1841, at 8 per cent. ? 

80. What is the interest of $510.83 from March 21st, 1842, 
to Dec. 80th, 1842, at 7 per cent. ? 

81. At 6 per cent., what is the interest of $469.65 from 
August 10th, 1843, to Feb. 6th, 1844? 

82. At 7 per cent., what is the amount due on a note of 
$285, dated Mareh 15th, 1844, and payable Sept. 18th, 1845 ? 

33. At 6 per cent., what is the amount due on a note of 
$391, dated Oct. 9th, 1844, and payable March Ist, 1845 ? 

34, At 5 per cent., what is the amount of $623 from Feb. 
19th, 1844, to Aug. 10th, 1844 ? 

35. At 4 per cent., what is the amount of $589.20 from Jan- 
wary 10th, 1844, to January 13th, 1845 ? 

86. At 4 per cent. what is the amount of $731.27 from Lay 
ist, 1844, to April 4th, 1845 ? 
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37. What is the interest of $849 from July 4th, 1841, to July 
7th, 1845, at 6 per cent. ? 

38. Bist is the interest of $966 from Jan. Ist, 1842, to 
March 20th, 1844, at 7 per cent. ? 

39. a is the interest of $1539 from May 21st, 1842, to 

Aug. 19th, 1848, at 6 per cent. ? 

40. What is the amount of $1100 from June 15th, 1840, to 
Aug. 8d, 1845, at 5 per cent. ? 

41. What is the amount of $1 for 50 years, at 6 per cent.? — 

42. What is the amount of one cent for 500 years, at 7 per 
cent, ¢ 


PARTIAL PAYMENTS. 


248, When partial payments are made and endorsed upon 
Notes and Bonds, the Rule for computing the interest adopted 
by the Supreme Court of the United States, is the following: 


I. Cast the interest on the principal to the time of the jirst 
payment ; if the payment exceeds the interest, subtract the 
excess from the principal, and cast the interest on the balance to 
the time of the next payment. 

IL. If the payment is less than the interest, cast the interest 
on the former principal to the time of the next payment, or 
until the sum of the payments exceeds the interest due; then 
subtract the excess from the principal, and proceed as before. 

Note.—The above rule is adopted by Vew York, Massachusetts, and most of 
the other States of the Union.—Johnson’s Chancery Reports, Vol. I. p. 17. 


$850. Wasuineron, Jan. Ist, 1841. 

43. For value received, I promise to pay George Howland, 
or order, eight hundred and fifty dollars, on demand, with in- 
terest at 6 per cent. 


Joun Hamitton, 
The following payments were endorsed on this note: 
July 1st, 1841, received $100.62. 
Dec. Ist, 1841, received $15.28. 
i Aug. 18th, 1842, received $175.75. 
~ "What was due on taking up the note, Jan. Ist, 1843?” 


ie 


RS 

a Qurst.—248& What is the general method of casting interest on Notes and 
Bonds, when partial paymenis haye been made? When the payment is less 

Meg, than the interest, how proceed? 


# 
* 
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Operation. 

Principal, . . $850.00 

Interest to first payment, Jaly “at, G months,) 25.50 


Amount due on note July 1st, 1841, hae . $876.50 
1st payment, (to be deducted from amount,) . oo tL O0F62 
Balance due after 1st pay’t July 1st, 1841, . » $774.88 


nt. on bal. to 2d pay’t Dec. Ist, (6 mo.,) . - » $19.37 
[_pay’t is less than int. then dao, - : - $15.28 
Int. continued on bal: from Dee. Ist, 1841, t 39,54 
to 3d. pay’t, (8 mo. 12 d.,) , See 


Amount, Aug. 18th, 1842, & : : 5 . $826.79 
8d payment, Aug. 13th, 1842 . . A . 175.75 

Sum of payments deducted from am. = - > 191.08 
Balance due Aug. 18th, . : = = . $635.76 
Int. on bal. to ine Ist, (4 mo., 18 d. ) : : : 14.62 
Bal. due on taking up the. ee Jan. Ist, 1848, . $650.38 


$500. . New Yorr, May 10th, 1842. 
44, For value received, I promise to pay James Monroe, or 
order, five hundred dollars on demand, with interest at 7 per 


vent. 
’ Henry Smita. 


The following sums were endorsed upon it:7, 
Received, Nov. 10th, 1842, $75. 
Received, March 22d, 1848, $100. 


What was due on taking up the note, Sept. 28th, 1843? 


$692.35. BD. : Boston, Aug. 15th, 18438. 


45. Three months after date, I promise to pay John Warren, 
or order, six. hundred and ninety-two dollars and thirty- five 
cents, with interest at 6 per cent., value received. 

SAMUEL JOHNSON. 


Endorsed Noy. 15th, 1848, $250.375. 
f “ March Ist, 1844, $65.625. 


How much was due on the note, July 4th, 1845? 
TP, 3 ae 


e 


" a 9 oe 
fg } a ek OS : : 
1 es, 
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$1000. PritapeLruia, June 20th, 1841. 


46. Six months after date, I promise to pay Messrs. Carey, 
Hart & Co., or order, one thousand dollars, with interest at 5 
per cent., value received. 

Horace Preston. 
Endorsed Jan. 10th, 1844, $125. 
“June 16th, 1844, $98. @ 
“Feb. 20th, 1845, $200. 


What was the balance due on the note, Aug. Ist, 1845? - 


CONNECTICUT RULE. 


249, I. “Compute the interest on the principal to the time of the first pay- 
ment; if that be one year or more from the time the interest commenced, add 
it to the principal, and deduct the } ayment from thesum total. If there be after- 
payments made, compute the interest on the balance due tothe next payment, 
and then deduct the payment as above 3 and in like manner, from one payment 
to another, till all the payments aie absorbed; provided the time between one 
payment AN another be one year or more.” : 

IJ. “If any payments be made before one year’s interest has accrued, ies 
compute the interest on the princi )al sum dus on the obligation, for one year, add 
it to the principal, and compuie the interest on the sum paid, from the time it 
was paid up to the end of the year; add it to the sum paid, and deduct that sum 
from the principal and interest adc ed as above.” i. 

ill. “If a year extends beyond the time of final settlement, find the amount of 
the principal remaining unpaid up to the time of settlement, likewise the — 
of the endorsements from the time they were paid to the time of settlement, and - 
deduct the sum of these several amounts from the amount of the principal.” 


“Ifany payment be made of a less sum than the interest accruing at the time 
of such payment, no interest is to be computed on this excess of interest, but the 


interest is to be continued on the principal until the next payment, and so on till 
the payments exceed the interest.”—Kirby’s Reports. 


$1000. New Haven, Feb. 4th, 1846. 

47, For value received, I promise to pay William Anderson, 
or order, one thousand dollars on dene vee at G 
per cent 


} Paco 


The following payment were endorsed on this note : 6 


ty mays March 19th, 1847, received $200. 
2d ‘, Nov. 19th, 1847, received $350. 
sq Sept. 19th, 1849, received $15. 


"How much was due o on u taking up the note, April Tth, 1850 ? 


- Guore 


'e . (PR 


™ 


nae * te. - *- 
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Operation. 

Beweipal: ; . $1000.000 
Int. to 1st pay’t March 19th, 1847, (1 yr. es 15d.) 67.500 
Amt. due on note March 19th, 1847, . ; . $1067.500 
1st payment, (to be deducted from amount,) . ; 200.000 
Bal. due March 19th, 1847, . : $867.500 

~ Int. on bal. for 1 yr. (2d pay’t pene made be- 59.05 
ee fore 1 year’s int. had accrued,) sey 
Amt. due March 19th, 1848, : $919.550 
Amt. of 2d pay’t to end ety: Mar. 19th, 1848, (em) yy or-000 
‘Bal. due March 19th, 1848, . 4 $562.550 
Int. on bal. to 8d pay’ + Sept. 19th, 1849, (1 yr. 606) 50.630 
Amt. due Sept. 19th, 1849, . » . .  $613.180 
8d payment (less than int. ‘then due,) deducted, é _15.000 
Balance due Sept. 19th, 1849, —. c .  $598.180 
Int. continued on former prin. to time of getilee t 18.564 
ment, April 7th, 1850, (6 mo. 18 d.) eas 


Amount due on cue up the note, April 7th, 1850, $616.744 


a THIRD RULE. 


9A49,a. First find the amount of the given principal for the whole times then 
find the amount of each of the several payments from the time it was endorsed to 
the time of settlement. Finally, subtract the amount of the several payméuts 
from mount of the principal, and the remainder will be the sum due, 


Oss. 1. For short periods and small sums, this rule is convenient, and perhaps 
sufficiently accurate for common purposes; but when the interest is to be paid 
annually, and the notes are large and for long periods, it leads to grave errors. 

2. It will be an excellent exercise forthe pupil to cast the interest on the pre- 
ceding notes by each of the above rules, and compare the resulis. 

we 


a ‘ALBANY, March 21st, 1850. 
. On demand LT promi to pay be the Oe of Henry 


Spike 1Bth, 1850, $35.00. *. : " 
Oct. 9th, 1850, 23.00. } * 
Jan. 12th, 1851, 68.00. He ee 


What was due on the note, Sept. 21st, 1851? 


de! 


ee 
ks 
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Operation. ——~ 
Principal, . é ous: 000 


Int. at 7 per cent. t6 Sept. 21st, 1851, @ y. 6 mov} ; 43.680 
Amt. of note to settlement Sept. 21st, 1851, 3 ww $459.680 
Amt. 1st pay’t (ly.38 mo.6d.)  . $38. 103 ay) 4 
Amt. 2d“ (il mo. 12-4.) f 24.580 
Amt 3d° “=< {Simorony? 32° 2 \ 71.292 § $133.925 
Balance due Sept. 21st, 1851, . ~ $825.755 
. es a 
INTEREST ON STERLING MONEY. 
47, What is the int. of £175, 10s. 6d. for 1 y., at 5 per cent. ? 


We first reduce the 10s. 6d. to the £ see rg 
decimal of a pound, (Art. 200,) then . SERIE ta de 
multiply the principal by the rate, cog Mead int. 1 year. 
and point off the product as before. 


XX - 


The 8 on the left of the point is masta e 
pounds, the figures on the right 30000 d. 
are decimals of a pound,and must be ~ 4 
reduced to shillings, pence, and far- = 799000 far 


things. (Art. 201.) Hence, ee Ans, £8, 15s. 61d 
250. To compute interest on pounds, shillings, pence, &e. 


Reduce the given shillings, pence and farthings, to the decimal 


of a pound; then proceed as in Federal money. (Art. 200.) 


The figures on the left of the decimal point, are pounds 3 those 
on the right are decimals of a pound, and must be reduced to 
shillings, pence, and farthings. (Art. 201.) — a 


48. What is the interest of £56, 15s. for 1 year Foal 6 a9 
at 6 per cent. ? é 

49. What is the interest of £75, 12s, 6d. | 
months, at 7 per cent. ? ; 

50. What is the interest of ES 18 
months, at 44 per cent. ? 

51. What is the amount of £100 fo 
at 5 per cent. ? : 

52. What is the amount of £430, 16s. 10a. for o year and 
5 months, at 6 per cent. 2 


= ~ 


Qurs7.—250. What is the rule for computing interest a ima money ? © 


" 


es. = 
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PROBLEMS IN INTEREST. 


251, Calculations in interest require particular attention to 
the following parts or terms, viz: the principal, the rate per 
cent., the time, the interest, and the amount. These parts or 
terms have such a relation to each other, that if any three of 
them are given, the others may be found. These operations 
give rise to the following Problems: 

Oss. 1. A Problem, in its common acceptation, is a question to be solved. 

2. A number or quantity is said to be given, when its value is stated, or may 
be directly inferred from something else which is given. Thus, when the prin- 
cipal and interest are given, the amount may be said to be given, because it is 
merely the sum of the principal and interest. So, if the principal and the amount 


are given, the interest may be said to be given, because it is the difference be- 
tween the principal and the amount. 


PROBLEM f. 


252. To find the wrerest, the principal, rate per cent., and 
the time being given. 


This problem embraces the Pecodiee examples in Interest, 
and has aren st illustrated. (Arts. 241, 246.) 


PROBLEM II. 


To find the RATE PER OENT., the principal, the interest, and 
the time being given. 

i. A man loaned $75 for 4 years, and received $24 interest: 

what was the rate per cent. ? 
Analysis.—The interest of $75 at 1 per cent. for 1 year, is 
*$.75; consequently, for 4 years it is $.75x 4=$3. Now since 
$3 is 1 per bette interest on the principal for the given time, 
$24 must be 24 ; of 2 er cent., which is equal te 8 per cent. 
(Art. a 


24. ines be as many per cent. as $3 is 
and $24+3=—8. The rate was there- 


% 
n 
=e 


QursT:—251. What are the parts or terms which require attention in interest? 
Ave allof these parts given? How many of them must be given to find the 
others? Obs. What isa problem? Whenis anumber or quantity said to be 
given? 252, What terms are given when it is required to find the interest? 


: i ee 
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253. To find the rate per cent. when the principal, interest, 
and time are given. 


Divide the given interest by the interest of the principal at 1 
per cent. for the given time, and the quotient will be the 
required per cent. 

Or, find the interest of the principal at 1 per cent. for the 
given time; then make the interest thus found the denominator 
and the given interest the numerator of a common fraction ; 
reduce this fraction to a whole or mixed number, and the result 
will be the per cent. required. (Art. 121.) 


2. If I borrow $300 for 2 years, and pay $42 interest, what 
rate per cent. do I pay? 


Operation. 
$6)$42 
Ans. 7 per ct. 


Suggestion.—The interest of $300 for 2 
years at 1 per cent., is $6. (Art. 238.) 


* Proor.—$800 x .O7 x 2=$42. 


8. If I borrow $460 for 3 years, and pay $82.80 interest, 
what is the rate per cent. ? 

4, A man loaned $500 for 8 months, and received $40 in- 
terest: what was the rate per cent. ? 

5. At what rate per cent. must $450 be loaned, to gain $56.50 
interest in 1 ‘year and 6 months ? 

6. At what per cent. must $750 be loaned, to gain $225 in 
4 years? 

7. A man has $8000 which he wishes to loan for $600 per 
annum for his support: at what. per cent. must he loan it? 

8. A gentleman deposited $1250 in a savings bank, for 
which he received $31.25 every 6 months: what per cent. in- 
terest did he receive on his money ? 

9. A capitalist invested $9260 in railroad stock, and drew 
a semi-annual dividend of $416.70: what rate per cent. in- 
terest did he receive on his money ? 

10. A man built a hotel at an expense of $175000, and rented 
it for $8750 per year: what per ‘cent. interest did his money 
yield him? 


Quesr.—253. When the principal, iuterest, und uine are given, how is the 
kate per cont. found 2 “ 
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PROBLEM III. 


_ To find the prrxowar, the interest, the rate per cent., and the 
tume being given. 


11. What sum must be put at interest, at 6 per cent., to gain 
$30 in two years ? 


Analysis.—The interest of $1 for two years at 6 per cent., 
(the given time and rate), is 12 cents. Now 12 cents interest 
is ;54 of its principal $1; consequently, $30 the given interest, 
must be 7%, of the principal required. The question there- 
fore resolves itself into this: $30 is 42, of what number of 
dollars? If $30 is 12, 745 is zs of $30, which is $24; and 
154=$24 x 100, which is $250, the principal required. 

Or, we may reason thus: Since 12 cents is the interest of 
1 dollar for the given time and rate, 80 dollars must be the 
interest of as many dollars for the same time and rate, as 12 
cents is contained times in 80 dollars. And $30+.12=—250. 


The principal was therefore $250. Hence, 


254, To find the principal, when the interest, rate per cent., 
and time are given. 

Divide the yinen interest by the interest of $1 for the gwen 
time and rate, expressed in decimals ; and the quotient will be 
the principal required. 

Or, make the interest of $1 for the given time and rate, the 
numerator, and 100 the denominator of a common fraction ; 
then divide the given interest by this fraction, and the quotient 
eoill be the principal required. (Art. 141.) 


12. What sum put at interest will produce $13.30 in 6 
months, at 7 per cent. ? 


Suggestion. —The interest of $1 for 6 Operation, 


months at 7 per cent. is $.035. $.085)$13.300 
Proor.—$380 x .07 x = $13.30. Ans. $386 


18. A father bequeaths his son $500 a year: what sum musi 
be invested, at 5 per cent. interest, to produce it? 


QGurest.—254. When the interest, rate per cent., and time are given, how is the 
principal found? 3 
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14. What sum must be put at 6 per cent. interest, to gain 
$350 interest semi-annually ? . 

15. A gentleman loaned his money at 7 per cent., and re- 
ceived $1200 interest a year: how much was he worth ? 


PROBLEM IV. . 
To find the rime, the principal, the interest, and the rate per 
eent. being given. 


16. A man loaned $80 at 5 per cent., and received $10 in- 
terest: how long was it loaned ? 


Analysis—The interest of $80 at 5 per cent. for 1 year is 
$4. Now, since $4 interest requires the principal 1 year at 
the given per cent., $10 interest will require the same princi- 
pal 4° of 1 year, which is equal to 24 years. (Art. 121.) 

Or, we may reason thus: If $4 interest requires the use of 
the given principal 1 year, $10 interest will require the same 
principal as many years as $4 are contained times in $10. And 
$10+4=2.5. Ans. 2.5 years, 

255. To find the time when the principal, interest, and rate 
per cent. are given. 

Divide the given interest by the interest of the principal as 
the given rate for 1 year, and the quotient will be the time. 

Or, make the given interest the numerator, and the interest of 
the principal for 1 year at the gwen rate the denominator of a 
common fraction, which being reduced to a whole or mixed num- 
ber, will give the time required. 


Oss. If the quotient contains a éecimal of a year, it should be reduced to 
months and days. (Art. 201.) 


17. How long will it take $100, at 5 per cent., to double 
itself; that is, to gain $100 interest ? 
Suggestion.—The interest of $100 for 1 year, Operation. 
at 5 per-cent., is $5. $5)$100 
Ans. 20 years. 
Proor.—$100 x .05 x 20=$100. (Art. 238.) 


18. In what time will $500, at 6 per ct. gain $100 interest ? 


Ques'r.—255. When the principal, interest, and rate per cent. are given, how 
is the time found? Obs. When the quotient contains a decimal of a year, what 
should be done with it? 


@ 
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TA BEE. 
Showing in what time any given principal will double itself at 
any rate, from 1 to 20 per cent. Simple Interest. 


Per cent. | Years. | Per cent. | Years. | Per cent. | Years. | Per cent. | Years. 
1 100 6 cS 9 on Ma ig Fi a 23 
2 Be eT gees Sag fehl ae | pag 
8 3311 8 eis ea is ne 
4 25 9 Te 44. 4 gh P19 ie 
5 20 10 10 15 62.) 20 5 


19._ How long will it take $100, at 6 per ct., to double itself? 
20. How long will it take $100, at 7 per ct., to double itself? 
21. How long will it take $7250, at 10 per ct., to double itself? 


Note.—For method of finding the principal, when the rate per cent., the times 
and the amount, are given, see Discount. (Art. 260.) 


COMPOUND INTEREST. 


256, Interest is of two kinds, Simple and Compound. 

Simple Interest is that which is reckoned on the principal 
only, as in the preceding articles. 

Compound Interest is reckoned not only on the principal, 
but also on the interest as it becomes due. It may therefore 
be called interest upon interest. 

Ex. 1. What is the compound interest of $500 for 3 years, 
at 6 per cent. ? 


Operation. 

Principal, é : . $500.00 
Interest for Ist year $500: x .06 ‘equals x F : 30.00 
Amount for 1 year, . ? - $530.00 
Interest for 2d year $530 > x .06 equals “ 5 - _ 81.80 
Amount for 2 years, A é . $561.80 


Interest for 8d year $561. 80 x 06 equals 5 5 : 83.70 
Amount for 8 years, tet, 4) RPE RSE DOOD 
Principal deducted, . 2 ‘ 5 2 . 500.00 
Compound interest for 8 years, Be TINGE Seng BOG.GO 


Qursr.—256. Of how many Kinds is interest? What is simple interest? What 


is compound interest ? 
19% 
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25%, Hence, to calculate compound interest. 

Cast the interest on the given principal for 1 year, or speci- 
Jied time, and add it to the principal; then cast the interest on 
this amount for the next year, or specified time, and add tt to 
the principal as before. Proceed in this manner with each suc- 
cessive year, or period of the proposed time. 

Finally, subtract the gwen principal from the last amount, 
and the remainder will be the compound interest. 


Oss. Interest for months and days must be cast on the last amount, and be 
added to it, before subtracting the principal. 


2. What is the com. int. of $350 for 4 years, at 6 per cent.? 

8. What is the com. int. of $865 for 5 years, at 7 per cent. ? 

4, What is the amount of $250 for 6 years, at 5 per cent. 

compound interest ? 

5. What is the amount of $1000 for 3 years, at 4 per cent. 
compound interest, payable semi-annually ? 

6. What is the amount of $1290 for 2 years, at 6 per cent. 
compound interest, payable quarterly ? 

7. What is the amount of $800 for 3 years, at 5 per cent. 
compound interest, payable semi-annually ? 

8. What is the amount of $1500 for 5 years, 8 months and 
6 days at 7 per cent. compound interest? 


258, To calculate compound interest by the Table. 

Find the amount of $1, or £1 for the given number of years 
by the table, multiply it by the given principal, and the pro- 
duct will be the amount required. 

Subtract the principal from the amount thus found, and the 
remainder will be the compound interest. 


10. What is the compound interest of $200 for 10 years, aé 
6 per cent.? What is the amount? 


Operation. 
Amount of $1 for 10 years by ae 7 ; $1.790848 
The given principal, 3 5 i 200 
Amount required, . . $358.169000 


Principal to be subtracted, . § A .. $200 
Compound interest requir ad, 3 : ooh oh SBIH8 1696 


Quxsr.—257. What is the rule for calculating compound interest? 258. How 
is compound interest computed by the Table? 
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TABLE, 
Strowing the amount of $1, or £1, at 8, 4, 5, 6, and 7 per cent. 
compound interest, for any number of years from 1 to 85. 


r 4 


3 per cent. per cent. | 5 percent. | 6 per cent. | 7 per cent. 


1.030,000 | 1.040,000 | 1.050,000 | 1.060,000 | 1.07,000 


de 

2. | 1.060,900-| 1,081,600} 1.102,500 | 1.123,600 | 1.14,490 |. 
3. | 1.092,727 | 1.124.864 | 1.157,625 | 1.191,016 | 122,504 
4, | 1,125,509 | 1.169,859 | 1.215,506 | 1.262.477 | 1.31,079 
B. 1.159, ,274 | 1.216,653 | 1.276,282 | 1.838,226 | 140,255 
6. | 1.194,052 | 1,265,319 |1.340,096 | 1.418,519 | 1.50,073 
7. | 1.229.874 | 1.315,932 | 1.407,100 | 1.503.630 | 1.60.578 
8. | 1.266,770 | 1,368,569 | 1.477.455 | 1.598,848 | 1.71,818 
9. | 4.304,778 | 1.423,312 | 1.551,328 | 1.689,479 | 1.88,845 
10. | 1.848,916 | 1.480,244 | 1.628895 | 1.790,848 | 1.96,715 
11. | 1.884,234 | 1.539,454 | 1.710,339 | 1.898,299 | 2.10,485 
12. | 1.425,761 | 1.601,082 | 1.795.856 | 2.012,196 | 2.25,219 
18. | 1.468,534 | 1.665,074 | 1.885,649 | 2.182,928 | 2.40,984 
14, | 1.512,590 | 1,731,676 | 1.979,982 | 2.260,904 | 2.57,853 
15. | 1.557,967 | 1.800,944 | 2.078,928 | 2.396,558 | 2.'75,908 
16. | 1.604,706 | 1.879,981 | 2.189,875 | 2.540,852 | 2.95,916 
17. | 1,652,848 | 1.947,900 | 2.292.018 | 2.692,778 | 3.15,881 
18. | 1.702,433 | 2.025,817 | 2.406,619 | 2.854,339 | 8.37,993 
19. | 1.753,506 | 2.106,849 | 2.526,950 | 3.025,600 | 3.61,652 
20. | 1.806,111 | 2.191,123 | 2.658,298 | 3.207,135 | 3.86,968 


21. | 1.860,295 | 2.278,768 | 2.785,963 | 8.399,564 | 4.14,056 
22. |1.916,103 | 2.369,919 | 2.925,261 | 3.603,587 | 4.48,040 
23. | 1.973,587 | 2.464,716 | 3.071,524 | 3.819,750 | 4.74,052 
24, | 2.032,794 | 2.568,304 | 8.225,100 | 4.048,985 | 5.07,286 
25. | 2.093,778 | 2.665,886 | 3.886,355 | 4.291,871 | 5.42,748 


26. | 2.156,592 | 2.772,470 | 3.555,678 | 4.549,388 | 5.80,735 
27, | 2.221.289 | 2.883.369 | 3.733,456 | 4.822,346 | 6.21,856 
28, | 2,287,928 | 2.998,708 | 3.920,129 | 5.111,687 | 6.64,883 
29, | 2.366,566 | 3.118,651 | 4.116,136 | 5.418,888 | 7.11,425 
80. | 2.427,262 | 3,243,398 | 4.321,942 | 5.748.491 | 7.61,925 


81. | 2.500,080 | 3.378,133 | 4.538,039 | 6.088,101 | 8,14,571 
32. | 2.575,083 | 3.508,059 | 4.764,941 | 6.458,386 | 8.71,527 
$3. | 2.652.335 | 3.648.381 | 5.003,189 | 6.840,590 | 9.82,533 
$4, | 2,731,905 | 3,794,816 | 5.258.348 | '7.251,025 | 9.97,811 


r 


| 85. | 2.818,862 | 8.946,089 | 5.516,015 | 7,686,087 10.6, 765 
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Note.—The following examples may be solved by the Rule, or by the Table. 

11. What is the amount of $1860 for 8 years, a 7 per ceni. 
compound interest ? 

12. What is the amount of $20000 for 10 years, at 3 per 
cent. compound interest ? 

13. What is the amount of $3500 for 6 years, at 6 per cent. 
compound interest ? 

14. What is the amount of $350 for 12 years, at 4 per cent. ? 

15. What is the interest of $469 for 15 years, at 3 per cent.? 

16. What is the interest of $500 for 24 years, at 6 per cent. ? 

17. What is the interest of $650 for 30-years, at 7 per cent.? 


DISCOUNT. 


259. Discount is an allowance made for the payment of 
money before it is due. 

The present worth of a sum or debt, payable at a future time 
without interest, is the sum, which, if put at legal interest 
until it becomes due, will amount to the debt. 


Ex. 1. What is the present worth of a debt of $583.15, pay- 
able in 1 year and 6 months without interest, when money is 
worth 6 per cent. per annum? What is the discount ? 


Analysis.—The amount of $1 for 1 year and 6 months, at 6 
per cent. interest, is $1.09; that is, the amount is 1°% of the 


principal. The question then resolves itself HO this: $583.15 
is 19° of what principal? If $583.15 is 19° is 583.15+109, 


1009 43 
or $5.85; and 439=$5.35 x 100, which is $535. 

Or, we may reason thus: Since Operation. 
$1.09 (amount) requires $1 principal $1.09)$583.15($535 
for the given time, $583.15 (amount) 545 
will require as many dollars as $1.09 ~ 881 
is contained times in $583.15. But 327 
$1.09 is the amount of $1 for the “545 
given time and rate. We therefore 545 


divide the debt by the amount of $1 

for the time, and the quotient $535, $583.15 the debt. 

is the present worth. 535.00 pres. worth, 
We then subtract the present worth $48.15 discount. 

from the debt, and it gives the discount required. Hence, 


QursT.—259, What is discount? What is the present worth ofa debt, pay= 
able at some future time, without interest? 
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269. To find the present worth and the discount of a sum or 
debt, for any given time or rate. 


Divide the given sum by the amount of $1, for the given time 
and rate, and the quotient will be the present worth of the dedt. 

Subtract the present worth from the given sum or debt, and 
the remainder will be the discount. 

Oxs, This process is often classed among the Problems of Interest. It is the 
same as if the amount, which answers to the given debt, the rate per cent., and 
the time were given, to find the principal, which answers to the present worth. 

2. What is the present worth of $250.88 payable in 8 months, 
when money is worth 6 per cent. per annum? What is the 
" discount ? Ans. $240.75 pres. worth; $9.63 dis. 


Proor.—$240.75 x .04=$9.63, the same as the answer. 


8. What is the present worth of $475, payable in 1 year, when 
money is worth 7 per cent. per annum ? 

4. What is the present worth of $175, payable in 2 years, 
when money is worth 7 per cent. per annum? 

5. What is the present worth of $1000, payable in 4 months, 
when the rate of interest is 6 per cent. ? 

6. What is the discount on $750, due 6 months hence, when 
interest is 5 per cent. per annum? 

7. A man sold a farm for $1800, payable in 15 months: 
what is the present worth of the debt, allowing the rate to be 
6 per cent. ? 

8. I have a note of $1150.33, payable in 9 months: what is 
its present worth, at 7 per cent. interest per annum ? 

9. A merchant sold goods amounting to $840.75, payable in 
6 months: how much discount should he make for cash down, 
when money is worth 7 per cent.? 

10. What is the discount on a draft of $2500, payable in 3 
months, at 43 per cent. per annum ? 

11. Whatis the present worth of $5000, payable in 2 months, 
at 6 per cent. per annum ? 

12. What is the difference between the discount on $500 for 
1 year, and the interest of $500 for 1 year, at 6 per cent. ? 


Qurs'r.—260. How do you find the present worth of a debt? How find the 
discount ? 
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Ep ARN aKS aD MSC OOULIN IL 


261, It is customary for Banks in discounting notes or 
drafts, to deduct im advance the legal interest on the given 
sum from the time it is discounted to the time when it be- 
comes due. Hence, 


Bank discount is the same as simple interest paid in advance 


Oss. 1. The difference between bank discount and true discount, is the interest 
of the true discount for the given time. On small sums, for a short period, this 
difference is trifling, bat whem the sum is large, and the time for which it is dis- 
counted is long, the difference is considerable. 

Thus, the bank discount on a note of $106, payable in 1 year at 6 per cent., is 
$6 36; the true discount is $6. The bank discount on $106000 for the same time 
and date, is $6360; the true discount is only $6000, 

2. Taking legal interest in advance, according to the general rule of law, is wsu- 
ry. An exception is generally allowed, however, in favor of notes, drafts, &c., 
which are payable in ess than a year. 

The Safety Fund Banks of the State of New York, thongh the legal rate of in- 
terest is 7 per cent., are not allowed by their charters to take over 6 per cent. dis- 
count in advance on noles and drafts which nfature within 63 days from the time 
they are discounted.* 


262. According to custom, a note or draft is not presented 
for collection until three days after the time specified for its 
payment. These three days are called duys of grace. It-is 
customary to charge interest for them. 

After subtracting the discount from the note, the remainder 
is called the present worth, avails or proceeds of the note. 

13. What is the bank discount on a note of $500, payable in 
1 year, at 6 per cent.? What is the present worth? 


Operation. 
Principal $500 Subtracting the discount from 
Int.of $1 forl y.8d. 0605 the face of the note, the re- 
2500 mainder is the present worth. 
8000 Thus,$500—$30.25=$469.75, 
Bank discount $30.2500 the present worth. Hence, 


QuestT.—261. What is bank discount? Ods. What is the difference between 
bank discount and true discount? How is taking interest in advance generally 
regarded in law? What exception to this rule isallowed? 262, When is it cus- 
tomary to present notes and drafts for collection 2? What are these 3 days called? 
Ig it customary to charge interest for the days of grace? 


* Revised Statutes of New York, Vol, I. p. 741, 
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262.0. To find the dank discount on a note or draft. 


Cast the interest on the note or draft for three days more 
than the specified time, and the result will be the discount. 

Subtract the discount from the note, and the remainder will 
be the present worth or proceeds. 

Note.—Interest should be reckoned on the three days grace in each of the fol- 
lowing examples, except the last two. 

14. What is the bank discount on a draft of $250, payable 
in 4 months, at 7 per cent. ? 

15. What is the bank discount on a draft of $375, payable 
in 80 days, at 6 per cent. ? 

16. What is the bank discount on a note of $1000, payable 
in 60 days, at 5 per cent. ? 

17. What is the present worth of $1160, payable in 90 days, 
discounted at a bank, at 6 per cent.? 

18. What is the present worth of $750.86, payable in 5 
months, at 45 per cent.? 

19. What is the bank discount of $1825.60, payable in 4 
months and 15 days, at 6 per cent. ? 

20. What is the present worth of a draft of $1292, payable 
in 60 days, at 7 per cent. discount? 

21. What is the present worth of a draft of $5000, payable 
in 15 days, at 6 per cent. discount? 

22. What is the present worth of a draft of $15000, payable 
in 8 days, at 6 per cent. discount ? 

23. What is the present worth of $1826, payable in 10 
months, at 54 per cent. discount ? 

24, What is the bank discount, at 7 per cent., on a note of 
$836.81, payable in 90 days? 

25. What is the bank discount, at 8 per cent., on a draft of 
$1261.88, payable in 60 days ? 

26. What is the bank discount, at 64 per cent., on a draft 
of $10000, payable in 30 days? 

27. What is the difference between the true discount and 
bank discount on $1000, payable in 5 years, at 6 per cent. ? 

28. What is the difference between the true discount and 
bank discount on $100000, payable in 1 year, at 7 per cent.? 


QuusT.—262.a. What isthe rule fur computing bank discount? How find 
the present worth or avails of a note? 
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INSURANCE. 


263. InsurANOE is sccwrity given to reimburse losses of pro- 
perty by fire, storms at sea, and other casualties. 

Oss. This security is usually effected by contract with Insurance Companies, 
who, for a stipulated sum, agree to restore to the owners the amount insured on 
their houses, ships, and other property, if destroyed or injured during the speci- 
fied time of insurance. 

The written instrument or contract containing the terms of 
insurance, is called the Policy. 

The swm paid for insurance, is called the Premium. 

The premium is usually reckoned at a certain per cent. on 
the amount of property insured for 1 year, or during a voyage, 
or other specified time of risk. w 

Note—1. Insurance on ships and other property, is sometimes effected by con- 
tract with individuals. It is then called out-door insurance. 


2 The insurers, whether an incorporated company or individuals, are called 
Underwriters. 


> 


Casr 1.—To find the premium, the sum insured, the rate per 
cent., and the time being given. 


Ex. 1. How much premium must a mechanic pay annually 
for the insurance of his shop and tools worth $350, at 13 per 
cent. ? 


Suggestion.—This example is similar to the ordi- oe Hi 
nary examples in interest, and is solved in the De 
same manner, That is, we multiply the sum in- 1750. 


sured by the rate per cent., and the result $5.25, 350 
is the premium. Hence, 85.950 


264, To find the premiwm, when the sum insured, the rate 
per cent., and the time are given. 


Multiply the sum insured by the given rate per cent. expressed 
in decimals, and the product will be the premium. 


Note.—This Case is the same as finding the interest on a given sum, at any 
given rate, when the time is 1 year. 


QursT.—263. Whatis Insurance? Whatisa policy? The premium? Vote, 
When insurance is effected with individuals, what is it called? What are the 


insurers sometimes called ? 264. How find the premium, when the sum insured, 
the rate, and time are given? 
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2. What premium must be paid annually for insuring a house 
worth $875, at 2 per cent. ? 

8. Shipped a box of beoks valued at $1000, from New York 
to New Orleans, and paid 1} per cent. insurance: what was 
the premium ? 

4. A powder mill worth $925, was insured at 154 per cent.: 
what was the premium ? 

5. A merchant shipped a lot of goods worth $1560, from 
Boston to Natchez, and paid 12 per cent. insurance: what 
premium did he pay? 

6. A gentleman obtained a policy of insurance on his house 
and furniture to the amouut of $2500, at 31 per cent. per an- 
num: what premium did he pay a year ? 

7. A man owning a sixteenth of a whale ship, which cost 
him $2750, got it insured, at 74 per cent. for the voyage: how 
much did he pay ? 

8. A man owning a schooner worth $3800, obtained in- 
surance upon it, at 53 per cent. for the season; what peomainay 
did he pay ? 

9. A crockery merchant having a stock of goods valued at 
$7500, paid 2 per cent. for insurance: how much premium did 
he pay a year? — Ans. $150. 

10. A merchant shipped $3765 worth of flour from Cincin- 
nati to New York, and paid 14 per cent. insurance: how much 
premiuin did he pit 

11. What is the annual premium for insuring a store worth 
$7350, at 4 + per cent. ? 

12. An ane effected insurance on @ cargo of tea worth 
$65000, from Canton to Philadelphia, at 3 per cent.: how 
much did his insurance cost him ? 

13. A manufacturer obtained insurance to the amount of 
$76500 on his stock and buildings, at 2? per cent.: how much 
premium did he pay annually ? 

14. A policy was obtained on a cargo of goods valued at 
$95600, shipped from Liverpool to New York, at 23 per cent. : 
what was the premium ? 

15. The owners of the whale ship George Washington ob- 
tained a policy of $58000 on the ship and cargo, at 77 per cent. 
for the voyage: what was the premium ? 

20 
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Oase IL—Zo find the sum INsuRED, the premium and rate per 
cent. being gwen. 

16. A gentleman paid $60 annually for insurance on his 
house and furniture, which was 2 per cent. on its value: what 
amount of property was covered by the policy ? 

Suggestion.—Since the rate is 2 per cent.,2 Operation. 
cents is the premium on $1; consequently, $60 .02)$60.00 
must be the premium on as many dollars as2 Ans. $3000 
cents are contained times in $60. We therefore 
divide $60 by .02, and the result is the sum insured. Hence, 


264.0. To find the swm insured, when the premium and the 
rate per cent. are given. 

Divide the premium by the rate per cent., expressed in deci- 
mals, and the quotient will be the sum insured. 

Note.—This Case is similar in principle to Problem III. in Interest. 

17. If I pay $250 premium on silks, from Havre to New 
York, at 14 per cent., what amount does my policy cover ? 

18. A merchant paid $1200 premium, at 2} per cent., on a 
ship and cargo from London to Baltimore, which was lost on 
the voyage: what amount of insurance should he recover? 


Case III.—To jind the RATE PER OENT., the sum insured, and 
the annual premium being given. 

19. If a man pays $60 premium annually for the insurance 
of his house, which is worth $3000, what rate per cent. does 
he pay? 

Analysis—If $3000 cost $60 premium, Operation. 
$1 will cost 1 three thousandth part of $60. $3000)$60.00(.02 
We therefore divide $60 by $3000, and the 6000 
quotient is .02 or 2 per cent. Hence, Ans. 2 per cent. 


265. To find the rate per cent. when the sum insured and 
the annual premium are given. 

Divide the given premium by the sum insured, and the quo- 
tient will be the rate per cent. required. 


Note.—This Case is similar in principle to Problem II. in Interest. 


Qvurstr.—264.a, How find the sum insured, when the premium and the rate 
per cent. are given? 
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20. A merchant paid $40 premium for insuring $5000 on 
his stock: what rate per cent. did he pay? 

21. If a man pays $75 for insuring $15000, what rate per 
cent. does he pay ? 

22. If the owner pays $2800 for insuring a ship worth 
$40000, what rate per cent. does he pay? 


Case 1V.—To jind what sum must be insured on a given 
amount of property, so that if the property is destroyed, its 
value and the premium may both be recovered. 

23. A blacksmith owns a shop worth $720: what amount 
must he get insured annually, at 10 per cent., so that in case 
of loss, both the value of the shop and the premium may be 
repaid? 

Analysis,—Since the rate of insurance is 10 per Operation. 
cent., on a policy of $100, the owner would $.90)$720.00 
actually receive but $90; for he pays $10 for in- Ans. $800 
surance. Now, if the recovery of $.90 re- 
quires $1 to be insured, the recovery of $720 will require as 
many dollars to be insured as 90 cents is contained times in 
$720. We therefore divide $720 by $.90, and the quotient is 
the answer required. Hence, 


265.«. To find what sum must be insured ona given amount 
of property, so that if destroyed, both the value of the pro- 
perty and the premiwm inay be recovered. 


Subtract the rate per cent. from $1, then divide the value of 
the property insured by the remainder, and the quotient will be 
the sum to be insured. 


94. If I send an adventure to China worth $6250, what 
amount of insurance, at 8 per cent. must I obtain, that in case 
of a total wreck I may sustain no loss by the operation ? 

25. What amount of insurance must be effected on $11250, 
at 5 per cent., in order to cover both the premium and prop- 
erty insured? 


QuxstT.—265, How find the rate per cent., when the sum insured and the an- 
nual premium are given? 265.a. How find whatsum must be insured on a given 
amount of property, 80 that if destroyed, ils value and the premium aay be re- 
covered ? 
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PROFIT AND LOSS. 


266. Profit and Loss in commerce, signify the swm gained 
or lost in ordinary business transactions. 

They are reckoned at a certain per cent. on the purchase 
price, or sum paid for the articles under consideration. 


Case I.—7o find the prorit or Loss, the purchase price and 
rate per cent. being given. 


Ex. 1. A merchant bought a quantity of grain for $375, and 
sold it for 8 per cent. profit: how much did he gain? 


Suggestion.—8 per cent. is 8 cents on100cents Operation. 
or $1. Now, if $1 gains 8 cents, $375 will gain $375 
875 times as much. We therefore multiply the .08 
cost and the per cent. profit together, and the Ans. $30.00 
result $30, is the amount gained. Hence, 


£67, To find the profit or loss, when the purchase price 
and rate per cent. are given. 

Multiply the purchase price by the given per cent. expressed 
in decimals, and the product will be the profit or loss. 

Oss. If the rate per cent. is an aliquot part of 100, the profit or loss may be 
found by taking a dike part of the cost. Thus, for 25 per cent. take 4; for 20, take 
$3 for 338, take 3, &c- 

2. A man bought a sleigh for $60, and afterwards sold it 
for 10 per cent. less than cost: how much did he lose? 

8. A grocer bought a cask of oil for $96.50, and retailed it 
at a profit of 6 per cent.: how much.did he make on his oil 2 

4, A pedlar bought a lot of goods for $215, and+retailed them 
at 20 per cent. advance: how much was his profit ? 

5. A merchant bought a cargo of coal for $450, which he 
sold for 123 per cent. less than cost: what was his loss ? 

6. A manufacturer bought $1000 worth of wool, and after 
making it up, sold the cloth for 25 per cent. more than the cost 
of the materials: what did he receive for his labor? 


Qurstr.—266. What is meant by profit and loss? How are they reckoned ? 
267. How do you find the profit or Joss, when the cost and rate per cent. are 
given? 
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Case Il.—To find how an article must be sold to GAIN oO” LOSE 
a@ gwen per cent., the cost being given. 


7. A man bought a span of horses for $350, and wished to 
dispose of them for 12 per cent. profit: how much must he 
sell them for? 


Suggestion.—It is manifest he must sell them Operation. 


for the purchase price, together with 12 per cent. © $350 
of that price. We therefore find 12 per cent. of 12 
$350, which is $42, and adding it to the cost, the $42.00 


sum $392, is the price for which he must sell the Ang, $392 
horses. 

8. A stage proprietor bought a coach for $480; finding it 
damaged, he was willing to sell it, at 5 per cent. loss: at what 
price would he sell it? 


Having found the sum lost, Operation. 
(Art. 225,) subtract it from the $480 purchase price. 
cost, and the remainder is obvi- .05 per cent. loss. 
ously the selling price. Hence, $24.00 sum lost. 


Ans. $456 selling price. 


268, To find how an article must be sold, in order to gain 
or lose a given rate per cent., when the cost is given. 


First find the amount of profit or loss at the given per 
cent., as in the preceding Case; then the amount thus found 
added to, or subtracted from the purchase price as the casé may 
be, will give the selling price required. 


9. A merchant bought a firkin of butter for $22.75: for 
how much must he sell it to gain 15 per cent. by his bargain? 

10. Bought a chest of tea for $37.50: for how much must I 
sell it, in order to make 18 per cent. by the operation ? 

11. Bought a quantity of produce for $89.38, which I sold 
at 20 per cent. loss: how much did I receive for it? 

12. A drover bought a flock of sheep for $275, and taking 
them to market, sold them at 25 per cent. advance: how much 
did he sell them for ? 


Quesr.—268. What is the method of finding how an article must be sold, in 
order to gain or lose a given per cent., when the cost is given? 
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13. A merchant had a quantity of groceries on hand, which 
cost him $367.18; for the sake of closing up his business he 
sold them at 15 per cent. less than cost: how much did he get 
for them ? 

14. A man bought a farm’ for $875, and was offered 33 per 
cent. advance for his bargain: how much was he offered ? 

15. A merchant bought a cargo of cotton for $30000; the 
price declining, he sold it at 24 per cent. less than cost: for 
how much did he sell it? 


Casx III.— Zo jind the pur cent. profit or loss, the cost and 
selling price being given. 


16. A man bought a cow for $25, which he afterwards sold 
for $29: what per cent. profit did he make? 


Analysis —Subtracting the cost from the selling price, shows 
that he gained $4. Now 4 dollars are 3, of 25 dollars; hence, 
he gained + of his outlay, or the purchase price of the cow. 
And +4 reduced to a decimal, is 16 hundredths, which is the 
same as 16 per cent. (Arts. 197, 223. Obs. 3.) 

Or, we may reason thus: If 25 dollars (outlay) Operation. 
gain 4 dollars, 1 dollar (outlay) will gain 3, of 25)$4.00(.16 
4 dollars. We therefore annex ciphers to the 25 
gain ($4), and divide it by thé cost $25; the 150 
quotient .16 is the per cent. Hence, 150 


269. To find the per cent. profit or loss, when the cost and 
selling prices are given. 


First find the gain or loss, as the case may be, by subtraction, 
then annex ciphers to it, and divide it by the cost ; the quotient 
will be the per cent. required. 

Or, make the gain or loss the numerator, and the purchase 
price the denominator of a common fraction; reduce it to a deci- 
mal, and the result will be the per cent. (Art. 197.) 


Ons. 1. As per cent. signifies hundredths, we haye seen that the jirst two deci- 
mal figures which occupy the place of hundredths, are properly the per cent. ; the 


Quest.—269. How is the per cent. of profit or loss found, when the cost 
ang selling price are given? Ov’s. What figures properly signify the per cent.? 
Why? What do the other decimal figures on the right of hundredths denote ? 
Ou whal is the pur cent. guined or lost calculated? 
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other decimals are parts of lpercent. After obtaining two decimal figures, there 
is sometimes an advantage in placing the remainder over the divisor, and an- 
nexing it to the decimals thus obtained. (Art. 223. Obs. 3.) 

2. It should be remembered that the percentage which is gained or lost, is 
always calculated on the purchase price, or the sum paid for the article, and not 
on the selling price, or sum received, as it is often supposed. 

17. A merchant bought a piece of cloth for $2.75 per yard, 
and sold it for $3.25: what per cent. did he gain? 

18. A boy purchased a book for 20 cents, and sold it for 80 
cents: what per cent. did he make ? 

19. Bought a box of sugar at 6 cents a pound, and sold it 
for 7} cents a pound: what per cent. was the profit ? 

20. A grocer bought eggs at 9 cents, and sold them for 12 
cents per dozen: what per cent. was his profit? 

21. A man bought a hat for $4.50, and sold it for $6: what 
per cent. did he gain ? 

22. A jockey bought a horse for $78, and sold him for $68: 
what per cent. did he lose? 

23. A merchant bought a quantity of goods for $155.63, and 
sold them for $148.28: what per cent. did he lose? 

24. A gentleman bought a house for $3500, and sold it for 
$150 more than he gave: what per cent. was his profit? 

25. A speculator laid out $7500 in land, and afterwards sold 
it for $10000: what per cent. did he make ? 

26. A drover bought a hérd of cattle for $1175, and sold 
them for $1365: what per cent. did he gain, and how much 
did he make by the operation ? 

27. A merchant bought $10000 worth of wool, and sold it 
for $12862: what per cent., and how much was his profit? 


Cass ITV.—To jind the oost, the selling price and the per cent. 
gained or lost being gwen. 

28. A jockey sold a horse for $250, which was 25 per cent. 
more than it cost him: how much did he pay for the_horse ? 

Analysis.—It will be observed that the selling price ($250) 
is equal to the cost and the gain added together. Now con- 
sidering the cost a — or 1, the gain, which is a certain per 
cent. of the cost, is 323, ; consequently 14-7,,=12%, will denote 
the sum of the cost and the gain. (Art. 127.) The question 
therefore rine itself into this: 250 is 12% of what number? 
Tf 250 is 12%, 1, is 2; and 19? is 100 times 2, or $200. 
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Since there is a profit, we divide the Operation. 
price by $1, increased by the per cent. $1.25)$250.00($200 
gain, and the quotient is the cost. 250 


Proor.—$200 x .25=$50; and $200-+$50=—$250, the price. 


29. A merchant sold a quantity of goods for $180, which 
was 10 per cent. less than cost: how much did the goods cost? 


Analysis.—It will be observed that the selling price ($180) 
is equal to the cost diminished by the sum lost. Reasoning as 
in the last example, 1—j4°,= 5° will denote the cost dimin- 
ished by the loss. The question then is this: 180 is 3% of 
what number? If 180 is 33%, zo is 2, and +25 is $200. 

Since there is a loss, we divide the selling Operation. 
price by $1, diminished by the per cent. loss, and .90)$180.00 


the quotient is the cost. Ans. $200 
Proor.—$200 x .10=$20, and $200—$20=$180, the price. 


270. Hence, to find the cost, when the selling price and 
the per cent. gained or lost are given. 


Divide the selling price by $1, increased or diminished by the 
per cent. gained or lost, as the case may be, and the quotient 
will be the cost required. 

Or, make the given per cent. added to or subtracted from 100, 
as the case may be, the numerator, and 100 the denominator of 
a common fraction ; then divide the selling price by this frac- 
tion, and the quotient will be the cost required. 

Oss. 1. It is not unfrequently supposed that if the percentage on the selling 
price at the given rate is found, and this percentage is added to or subtracted 
from the selling price, as the case may be, the sum or remainder will be the cost. 
This is a mistake, and leads to serious errors in the result. It will easily be 
avoided by remembering, that the basis on which profit and Joss are calculated, 
is always the purchase price, or sum paid for the articles under consideration. 
(Art, 269. Obs. 2.) 

30. A grocer sold a hogshead of molasses for $24, and gained 
20 per cent. on the cost: what was the cost of the molasses ? 

31, A merchant sold a piece of broadcloth for $85, which 
was 10 per cent. less than the cost: what was the cost of it? 


Qurst.—270. How is the cost found, when the selling price and the per cent. 
gained or Jost, are given? Obs. What mistake is sometimes made in finding 
the cost? How may it be avoided ? 


Arr, 270.] PROFIT AND LOSS, 249 


32. A butcher sold a yoke of oxen for $125, and thereby 
made 15 per cent.: how much did they cost him ? 

33. A bookseller sold a lot of books for $200, which was 12 
per cent. more than the cost: what was the cost ? 

34. A wholesale druggist sold a quantity of medicines for 
$560, and made 50 per cent. profit on them: what was the 
cost of them ? 

35. A merchant sold a cargo of rice for $1500, which was 
12% per cent. less than cost: what was the cost? 


EXAMPLES FOR PRAOTIOE. 


1. A merchant bought 25 boxes of raisins for $45: at what 
price per box must he retail them to gain 10 per cent. by his 
bargain ? 

2. A shopkeeper bought a piece of cotton containing 40 
yards, at 6 cents a yard, and sold it for 7 cents a yard: what 
per cent. profit did he gain, and how much did he make by the 
bargain ? 

8. A merchant bought 60 yards of domestic flannel, at 25 
cents per yard, and soldit at 30 cents per yard: what per cent. 
was his profit, and how much did he clear by the operation ? 

4. A bookseller bought 100 Arithmetics, at 314 cents apiece, 
and retailed them at 374 cents apiece: what per cent., and 
how much did he make by the operation? 

5, A drover bought 175 sheep for $350, and sold them so as 
to gain 15 per cent.: how much did he sell them for per head? 

6. A baker paid $2500 for 480 barrels of flour, and finding 
it damaged, sold it at a loss of 8 per cent.: how much did he 
sell it for per barrel ? 

7. A merchant bought 10 pieces of broadcloth, each piece 
containing 80 yards, for $1400, and retailed the whole at a 
profit of 20 per cent.: at what price did he sell it per yard ? 

8, A grocer bought 500 Ibs. of butter for $75, and sold it at 
a loss of 7 per cent.: how much did he get per pound ? 

9. A merchant bought 12 hogsheads of molasses, at 25 cents 
per gallon: how must he sell it by the gallon in order to gain 
20 per cent. ; and what will be his profit? 

10. A farmer raises 750. bushels of wheat, at an expense of 
$675 : how must he sell it per bushel, in order to make 18 per 
cent. ? 
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11. A provision merchant bought 1500 barrels of pork, at 
$10.25 per barrel, and sold it at a loss of 9 per cent.: how 
much did he lose, and what did he get per barrel? 

12. An inn-keeper bought 150 bushels of oats, at 25 cents a 
bushel, and retailed them at the rate of 12} cents a peck: what 
per cent., and how much did he make on the oats ? 

13. A miller bought 500 bushels of wheat, at 75 cents per 
bushel: how much must he sell the whole for in order to gain 
20 per cent. ? 

14. A grocer bought 1680 pounds of tea, at 624 cents per 
pound, and sold it at 10 per cent. loss: how much did he sell 
it at per pound ? 

15. A merchant bought a bale of calico prints containing 
750 yards and paid $75: how must he retail it per yard, 
in order to gain 20 per cent., and how much would he make 
on a yard ? 

16. A bookseller purchased 1000 geographies, at 84 cents 
apiece: how must he retail them to gain 20 per cent.?2.~ 

17. A milliner bought 1200 yards of ribbon, at 80 cents per 
yard: how must she sell it per yard to gain 50 per cent. ? 

18. A grocer bought 5000 Ibs. of sugar for $350, and re- 
tailed it at 6 cents per pound: what per cent. loss did he 
sustain ? 

19. A man purchased goods amounting to $1635: what per 
cent. profit must he gain, in order to make $350 ? 

20. A speculator bought 10000 acres of land for $12500, and 
afterwards sold it at 25 per cent. loss: for how much per acre 
did he sell it, and how much did he lose by the operation ? 

21. A grocer sold 116 bbls. of flour, at $64 per barrel, and 
gained 125 per cent.: how must he have sold it to lose 121 per 
cent. ? 

22. A merchant sold a lot of cloth at $5.37} a yard, and 
gained 15 per cent.: what per cent. would he have gained or 
lost, if he had sold it at $5.25 per yard? 

23. Bought 516 yds. of linen, at 75 cents per yard, which 
shrunk 1} per cent. in bleaching; after keeping it 6 months it 
was sold on 6 months’ credit, at 20 per cent. advance on a 
yard: what was it sold for per yard, and how much was madé 
by the operation, allowing 7 per cent. interest on the money 
invested ? e 
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DUTIES. 


271. Durims, in commerce, are sums of money required by 
Government to be paid on imported or exported goods. 

Duties are of two kinds, specific and ad valorem. 

A specific duty is a specified sum imposed on a yard, gallon, 
pound, &e. 

An ad valorem duty is a certain percentage on the value or 
cost of goods. 

Oss. 1. The term ad valorem, signifies according to value. 

2. Duties, both specific and ad valorem, are regulated by Government, and 
haye varied at different times and in different countries. 


According to the present revenue laws, all duties in this country are levied on 
the ad valorem principle. 


272. Before duties are levied, in certain cases deductions are 
made for Tare, Tret or Draft, Leakage, and Breakage. 


Tare is a deduction made from the weight of goods on ac- 
count of the boxes, casks, or bags which contain them. 

The remainder, after deducting the tare, is sometimes called 
suitle weight. 


Tare is of three kinds, actual, customary, and average. 

Actual tare is the exact weight of the boxes, casks, écc., and is ascertained by 
weighing them when empty. 

Customary tare is an allowance for the supposed weight of boxes, casks, &c., 


and is established by custom. 
Average tare is the medium weight of boxes, casks, &c., and is determined by 
weighing a few, and making the mean weight of these the standard for the whole. 


Draft or tret is a deduction made from the weight of goods 
for waste or refuse matter. 

Leakage is an allowance for the waste of liquors contained 
in casks. 

Breakage is an allowance for the waste of liquors contained 
in bottles. 


Ozs. In buying and selling groceries in large quantities, allowances were for- 
merly made for tare, draft, leakage, &c., similar to those in reckoning duties; but 
this practice has very generally fallen into disuse. 


Quusr,—271. What are duties in commerce? Of how many kinds are they? 
What are specific duties? Ad valorem duties? Vote, What is the meaning of 
the term ad valorem? 272. Whut deductions are sometimes made before duties 
are imposed? Whatis tare? Draft or tret? Leakage? Breakage? 

oo 
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272.0. Method of finding the amount of Tare, Tret, &c. 

1. The are allowed in assessing duties in this country and 
England, at the present time, is aciual tare, and the amount is 
determined by weighing the goods when landed. 


fote.—The amount of customary and average tare, is found by multiplying the 
number of pounds per box by the number of boxes. 


2. Draft or tret is not so extensively allowed in levying du- 
ties as tare. The present revenue laws of this country do not 
recognize it. The allowance formerly made on a box weighing 


1 ewt. gross (112 lbs.), was 1 Ib. 
From 1 cwt. to 2 ewt. (224 lbs.), 2 Ibs. 
“2 ewt. to 3 cwt. (336 Ibs.), 3 Ibs. 
“ 3cwt. to 10 cwt. (1120 Ibs.), 4 lbs. 
“ 10 cwt. to 18 cwt. (2016 lbs.), 7 lbs. 
“ 18 cwt. and upwards, 9 lbs. 
Note.—In England, the allowance for draft or tret is 4 Ibs. on 104 Ibs. 


8. The amount of leakage is found by gauging the casks, and 
the actwal deficiencies are deducted from the invoice before 
the duty is assessed. 

The amount of breakage is determined by examination, and 
the actual loss is deducted. ; 

WVote.—Formerly 2 per cent. was allowed for leakage on liquors contained in 


casks ; 10 per cent. for breakage on porter, ale, and beer contained in bottles, and 
5 per cent. on all other liquors. 


4. The net weight of merchandise is found by subtracting the 
amount of tare and draft or tret from the gross weight. 

5. The net measure of fluids is found by deducting the leakage 
and breakage from the whole quantity. 


Oss. In estimating allowances, when a fraction occurs, equal to a half pound, 
gallon, &c., or more, it is considered a wnit ; if less than a half, it is disregarded. 


Ex. 1. What is the net weight of 4 casks of sugar, the Ist, 
weighing 2 cwt. 8 qrs. 21 lbs.; the 2d, weighing 3 ewt. 2 qrs. 
17 Ibs.; the 3d, 4 cwt. 3 qrs. 18 lbs.; and the 4th, 8 ewt. 1 qr. 
15 Ibs., allowing the former draft and 15 Ibs. to a cask for tare? 

Operation. 
No. 1. draft 3lbs., gross weight 2 cwt. 8 qrs. 21 Ibs. 
Sipe i. 4 lbs., ASP WR: 3 cwt. 2 qrs. 17 Ibs. 
ts me 4 |bs., a ve 4 ewt. 3 qrs. 18 Ibs. 


wees se 4 ibs., “ 3 cwt. 1 qr. 15 Ibs. 
Amt. of draft=15 lbs. Amt. 14 ewt. : Ban qrs. 15 Ibs. 
Tare, 15 lbs. x 4=60 lbs.§ =75 Ibs., or, 2 qrs. 19 lbs. 


The net weight is 14 ewt. 0 qrs. 24 Ibs. 


* 
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2. What is the net weight of 4 bales of cotton, one weigh- 
ing 561 lbs. gross, another 478 lbs., another 378 lbs., and the 
other 493 lbs. gross, the tare being 16 lbs. to a bale? 

3. What is the net weight of 12 hogsheads of tobacco, each 
weighing 5 ewt., tare being 27 lbs. to a hogshead ? 

4, What is the net weight of 21 bbls. of potash, each weigh- 
ing 341 lbs. gross, allowing 17 Ibs. tare per barrel? 

5. If the draft and tare are 53 lbs. per hundred, how much 
will it be on 15 tons, 12 cwt. 2 qrs. 20 lbs. gross? 

6. What is the amount of draft and tare, at 7} lbs. per hun- 
dred, on 27 tons, 16 cwt. 8 qrs. 15 lbs. ? 

7. What is the leakage on 41 hhds. and 45 gals., at 2 per 
cent.? What is the net measure ? 

8. At 34 per cent., what is the leakage and net measure of 
64 casks of ale, which contain 35 gallons, 3 qts. apiece? 

9. What is the breakage, at 10 per cent., on 423 bottles of 
porter? What the net measure ? 

10. What is the breakage, at 5 per cent., on 65 baskets of 
_ Wine containing 16 bottles apiece? Whatis the net measure ? 


Case I.—Specifice Duties, 


Ex. 1. What is the specific duty on 10 pipes of wine, at 15 
cents per gallon, reckoning the leakage at 2 per cent.? 


Operation. 
The number of gallons, is 126 x10, or . . 1260 gals. 
Leakage at 2 per cent., 1260 gals.x.02,or . 25.2 gals, 
Net gallons on which the duty is to be paid, * 1234.8 gals. 
Per cent. duty, (specific,) - “ ; ub 
: 61740 
12348 


The amount of duty to be paid, is» . - $185,220 


248. Hence, to compute specific duties on merchandise. 


Hirst deduct the legal tare, draft, leakage, or breakage, from 
the given quantity of goods ; then multiply the remainder by 
the gwen duty per gallon, pound, yard, &c., and the product 
will be the duty required. 


Qurst.—273, What is the rule for computing specific duties ? 
21 
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2. What is the specific duty, at 2 cents per pound, on 12 
boxes of sugar, weighing 900 Ibs. apiece, allowing 20 pounds 
per box for tare? 

ai The tare is 240 pounds. 
; ven 2 per ct. on 10560 Ibs. is $211.20. 

8. At 8 cents a pound, what is the duty on 25 casks of soda, 
each weighing 125 Ibs., allowing 8 pounds on a cask for tare ? 

4. At 5 cents a pound, what is the specific duty on 75 boxes 
of raisins, weighing 60 lbs. apiece, allowing 6 pounds a box for 
draft ? 

5. At 4 cents per pound, what is the specific duty on 110 
chests of cinnamon, each weighing 280 lbs., allowing 16 lbs. 
per chest for draft ? 

6. At 15 cents a pound, what is the specific duty on 300 
bags of indigo, each weighing 200 Ibs., allowing 4 per cent. for 
tare? 


‘Case Il.—Ad valorem Duties. 


7. What is the ad valorem duty, at 15 per cent., on an in- 
voice of calico prints, which cost $150 in Liverpool. 


Suggestion.—Ad valorem duties, we have seen, Operation. 


are levied on the cost of goods; consequently, $150 
there are no deductions to be made in this case. 15 
We therefore multiply the invoice price by the 750 
given per cent., and the product $22.50 is the 150_ 
duty required. Hence, $22.50 


274. To compute ad valorem duties on merchandise. 


Multiply the cost by the specified or legal per cent., and 
the product will be the duty required, (Art. 225.) 


Oss. 1. An invoice is a written statement of merchandise, with the price of the 
jrticles annexed. . 

2. The law requires that the invoice shall be verified by the owner, or one of 
the owners of the goods, wares, or merchandise, certifying that the invoice an- 
pexed contains a true and faithful account of the actual costs thereof, and of all 
charges thereon, and no other different discount, bounty, or drawback, bat such 
as has been actually allowed on the same; which oath shall be administered by 
@ consul or commercial agent of the United States, or by some public officer duly 


Quxrst.—274. What is the rule for computing ad valorem duties? Ods. What 
is an invoice? What does the law require respecting the invoice of imported 
goods? 


% 
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authorized to administer oaths in the country where the goods were purchased, 
and ihe same shall be duly certified by the said consul, &c. Fraud on the part 
of the owners, or those who administer the oath, is visited with a heavy 
penalty.—Laws of the United States. 


8. What is the ad valorem duty, at 30 per cent., on a box of 
books invoiced at $250 2 ; 

9. What is the ad valorem duty, at 20 per cent., on a quan- 
tity of Java coffee, which cost $356.12 ? 

10. What is the amount of ad valorem duty, at 25 per cent., 
on a quantity of Turkey carpeting, which cost $526.61 ? 

11. What is the duty on a quantity of bombazines, invoiced 
at $300.10, at 80 per cent. ? % 

12. What is the duty on a quantity of beeswax, the invoice 
of which is $460.25, at 15 per cent. ? 

13. At 25 per cent., what is the duty on an invoice of 
bleached linens, amounting to $745.85? 

14. At 20 per cent., what is the duty on an invoice of jew- 
elry, amounting to $4250? 

15. What is the duty on a bale of goods, invoiced at $2500, 
at 40 per cent. ? 

16. What is the duty on an invoice of silks, amounting to 
oy at 30 per cent. ? 

. What is the duty on a quantity of cutlery, invoiced at 

ons at 33 per cent. ? 

18. What is the duty on an invoice of broadcloths, which 
amounts to $8280, at 35 per cent. ? 

19. What is the duty on an invoice of wines, amounting to 
$10265, at 85 per cent. ? « 

20. What is the duty on o quantity of eotton fabrics, in- 


voiced at $13637.50, at 83 per cent. ? —— 
91. What is the duty on a quantity of Fou gtate clothing, —~ 


amounting to $5638.25, at 50 per cent. ? 

22. Imported 25264 ibs, of sugar costing city per Ib., and 
paid 125 per cent. duty ad valorem: what owas the arnotint of 
duty ? 

23. What is the duty on an invoice of silks amounting to 
£3256 sterling, at 27 per cent., allowing $4.84 to a pound ? 

24. What is the duty on an invoice of 650 yards of broad- 
cloths, which cost 16s. 6d. per yard, at 34 per cent. nad valorem, 
the value of a £ being as above? 


— 
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be ASSESSMENT OF TAXES. 


275. A Tax is a sum of money assessed on the person or 
property of a citizen by the government, for public purposes. 
Taxes are of two kinds, direct and indirect. A direct tax is 
one laid upon the property or income of a citizen; an éndirect 
tax is one laid on articles of consumption, for which this prop- 
~ erty is expended, as in duties, excise, &c. 


When a taxis assessed on property, it is apportioned at a 
certain per cent. on the amount of real estate and personal 
property of each taxable individual. 

When assessed on the person, it is called a poll-tax, and is 
apportioned equally among the citizens, without regard to 
property. 

Oss. 1. Property is of two kinds, real estate and personal property. 

Real estate denotes possessions that are fixed or immovable; as houses and 


lands. All other property is called personal ; as money, stocks, mortgages, ships, 
furniture, carriages, cattle, tools, &c. 


2. A poll-tax is sometimes called a capitation-taz. The term poll signifies the 
head of a person, or the person himself. 

276. When a tax is to be assessed, the first step is to make 
an inventory of all the taxable oe, both personal and real, 
in the State, County, Corporation, or District, by which the tax 
is to be paid; with the number a polls, and the property of 
every citizen who is to be taxed. 

Oss. By the number of polls is meant the number of taxable individuals, which 
usually includes every native or naturalized freemun over the age of 21, and under 


70 years. In some States it also includes the young men over the age of eigh- 
_ 8, who are subject to military duty. 


1. A certain town is taxed $325. The town contains 
) Palisa vehioh are assessed 25 cents apiece; and the whole 
amount of property, both real and personal, is valued at $13750. 

What per cent, is the tax, and how much is a man’s tax who 
pays for 1 poll, and whose property is valued at $850? 


QurstT.—275. What is a tase How many kinds of taxes are there 2? What is 
a direct tax? An indirect tax? When assessed upon property, how is a tax 
apportioned? When assessed upon the person, how apportioned, and what 
called? Obs. Of how many kinds is property? What does real estate de- 
note’? What is personal property ? 276. When a tax is to be assessed, what ig 
the first step? Obs. What is meant by the number of polls ? 


= 
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Operation. 
Tax on 200 polls, at 25 cents, equals, 3 . $50. 
Tax on polls deducted from whole tax, $395 —50-—= 275.00 
Tax on $1 is —* to $276+$13750=.02 or 2 per cent. 02 


Tax on the man’s property $850 x.02 equals. oe 00 
* His poll-tax $.25 to be added to tax on property, . 25 
Therefore the man’s tax is, § : ; f . $17.25 


24%. Hence, to assess a State, County, or other tax. 


I. First find the amount of taa on all the polls, if any, at the 
given rate, and subtract this sum from the whole tax to be as- 
sessed ; then divide the remainder by the whole amount of tax- 
able property in the State, County, &c., and the quotient will 
be the per cent. or tax on 1 dollar. 

Hl. Multiply the amount of each man’s property by the per 
cent. or taz on 1 dollar, and the product will be the tax on his 


property. 
Hinally, add each man’s poll taa to the tax on his property, 
and the amount will be his whole tax. " 


278. Proor.—Add together the taxes of all the individuals 
in the State, County, or District, upon which the tax is levied, 
and of the amount is equal to the whole tax assessedythe work is 
right. 

2. A certain parish is taxed $237.50; the whole property 
of the parish is valued at $8000; and there are 75 polls, which 
are assessed 50 cents apiece. What per cent. is the tax; and 
how much is a man’s tax who pays for 3_polls, and whose 
property is valued at $500? 
24 per cent. 

Ans. fen whole tax. 

8. What amount of tax does aman living im the same 
parish pay, whose property is valued at $450, oa eeys for 2 
polls ? 

4. A tax of $750 is assessed on a district to build a new 
schoo]-house; the property of the district is valued at $15000. 
What is the tax on a dollar; and what is a man’s tax whose 
property is $1150? 


Qursv.—277, What is the rule for assessing taxes? 278. Wee a tax bill 
is made out, how is its correctness ic ale ‘ 
SO Fe 
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5. What is B’s tax for erecting the same school-house, 
Whose property is $1530? 
© 6. A tax of $14752.50 is levied on a certain County, whose 
property is valued at $562875, and which has a list of 5825 
polls, which are assessed at 60 cents apiece. What per cent. 
is the tax; and what-is the amount of O’s tax, who pays for 4 
polls, and has property valued at $5000? 
7, What is D’s tax, who, living in the same—County, pays 
for 2 polls, and is worth $3500? — 
8. What is G’s tax, who pays for 5 polls, and is worth $15300? 


279. In making out a tax bill, having found the tax on 
$1, the operation will be greatly facilitated by making a 
table, showing the amount of tax on any number of dollars 
froin 1 to $10; then on 10, 20, 30, &&., to $100; then en 100, 
200, &e., to $1000. 

9. A tax of $3506.25 was levied on a corporation composed 
of 12 individuals, whose property was valued at $175000, and 
who were assessed for 25 polls, at 25 cents apiece. What was 
the tax on a dollar. Ans. 2 cents on a dollar ? 

Note.—Having found the tax on $1, we will make a table to aid us in making 


out the tax bill of the corporation. Since the tax on $1 is $.02, it is obvious that 
multiplying $.02 by 2 will be the tax on $2; multiplying it by 3, will be the tax 


on $3, &e. 
TAB GE’, 

$1 pays $.02 $10 pay $.20 $100 pay $2.00 

DS pomeO4: ide: U3 40 200 “ 4.00 

Sian Cee SOLS .60 800 “ 6.00 

Ly es .08 40 “+ .80 400 “ 8.00 

pease 10 50 * 1.00 500 * 10.00 

iGierhee 12 Ome 1.20 600 ‘ 12.00 

Toe pals (60s 1.40 700 * 14.00 

8 {or ea'6 SOs 1.60 800 “ 16.00 

J g  eS18 OO 2 1.80 900 “ 18.00 
4 Wy ce .20 102 2.00 1000 “ 20.00 


10. In the above assessment, what was A’s tax, whose prop- 
erty was valued at $1256, and who pays for 8 polls? 


Quest.—279, When a tax bill is to be made out for a whole town, princi 
&c., what course do assessors usually take? 
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Operation. 
Suggestion.— $1256 is composed of $1000 pay $20.00 
1000+ 200+4+50+6. Now if we add the 2001 =% 4.00 


taxes paid on each of these sums to- SOLAS 1.00 
gether, the amount will be the tax paid Gist weld 
on $1256. 8 polls “ 15 

A’s tax therefore was $25.87. Amount, $25.87 


11. What was B’s tax, who paid for 4 polls, and had property 
to the amount of $1461 ? 

12. C paid for 1 poll, and the valuation of his property was 
$5863. What was the amount of his tax ? 

13. D paid for 1 poll, and the valuation of his property was 
$7961. What was his tax ? 

14. E paid for 2 polls, and his property was valued at 
$14236. What was his tax ? 

15. F paid for 2 polls, and his real estate was valued at 
$21000; his personal property at $4500. What was his tax? 

16. G’s property was valued at $20250, and he paid for 1 
poll. What was his tax? 

17. H paid for 2 polls, and the valuation of his estate was 
$15360. What was his tax? 

18. J’s property was valued at $33000, and he paid for 4 
polls. What was his tax ? 

19. K paid for 1 poll, and his property was valued at 
$15018. What was his tax? 

20. L paid for 8 polls, and his property was valued at 
$4500. What was his tax ? 

21. M paid for 1 poll, and the valuation of his property was 
$30600. What was his tax ? 

22. The Legislature levied a tax of $5312.50 upon a certain 
town, having an inventory of $450000, and 1550 polls, which 
were Mbdkwed at $11 apiece: what was the tax on a dollar; 
and what was A’s tax, who had $1149 real estate, $1376 per- 
sonal property, and peid for 3 polls? 

23. What was B’s tax, who had $2175 real estate, $960 per- 
sonal property, and paid for 1 poll ? 

24. O’s personal property was $1318, his real estate $1268, 
and he paid for 2 polls: what was his tax? 

25. D paid for 2 polls, his real estate was $1538, and his 
personal property $1681: what was his tax ? 


1 \ ae 
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SECTION X. 
PROPERTIES OF NUMBERS.* 


289. By the term properties of numbers, is meant those 
properties or elements which are inherent and inseparable 
from them. The following are some of the more prominent : 


Prop. 1. The sum of any two or more even numbers, is an 
even number. 

2. The difference of any two even numbers, is an even 
number. 

3. The sum or difference of tooo odd numbers, is even; but 
the sum of three odd numbers, is odd. 

4. The sum of any even number of odd numbers, is even; 
but the sum of any odd number of odd numbers, is odd. 

5. The sum, or difference, of an even and an odd number, is 
an odd number. 

6. The product of an even and an odd number, or of two even 
numbers, is even. 

7. If an even number be divisible by an odd number, the 
quotient is an even number. 

8. The product of any number of factors, is even, if any one 
of them be even. 

9. An odd number cannot be divided by an even number 
without a remainder. 

10. The product of any too or more odd numbers, is an odd 
number. 

11. If an odd number divides an even number, it will also 
divide the half of it. 

12. If an even number is divisible by an odd number, it will 
also be divisible by dowble that number. 

13.. The product of any two numbers is the same, whichever 
of the two numbers is the multiplier. (Art. 47.) 

14. The least divisor of every number, is a prime number. 


Quxst,.—280. What is meant by properties of numbers? What is the least 
divisor of every number? 


* Barlow on the Theory of Numbers ; also, Bonnycastle’s Arithmetic. 
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15. Any number expressed by the decimal notation, divided 
by 9, will leave the same remainder as the sum of its figures or 
digits divided by 9. The same property belongs to the num- 
ber 3; and to no other number. Thus, if 236 is divided by 9, 
the remainder is 2; so, if the sum of its digits, 2+8+6=11, 
is divided by 9, the remainder is also 2. 

Note.—Upon this property of the number 9, is based a convenient method of 
proving multiplication and division. 

281. To cast the 9s out of a number, begin at the left 
hand, add the digits together, and as soon as the sum is 9 
or over, drop the 9, and add the remainder to the next digit, 
and soon. For example, to cast the 9s out of 8626557, we 
proceed thus: 8 and 6 are 14; drop the 9, and add the 5 to — 
the next figure. 5 and 2 are 7 and 6 are 13; drop the 9, and 
add the 4 to the next figure. 4 and 5 are 9; drop the 9 as 
above. 5 and 7 are 12; dropping the 9, the remainder is 8. 

Ozs. When the sum is over 9, we may simply add its digits together, and pro- 
ceed to the next figure. Thus,8 and 6 are 14; now adding its digits, 1 and 4 are 


5 and 2 are 7and 6 are 13. Adding the digits in this sum, 1 and 3 are 4, pro- 
ceed to the next figure, é&c, 


PROOF OF MULTIPLICATION BY CASTING OUT THE 
NINES. 


282. First, cast the 9s out of the multiplicand and multi- 
plier; multiply their remainders together, and cust the 98 out 
of their product, and set down the eueess; then cast the 9s out 
of the answer obtained, and uf this excess be the same as that 
obtained fron the multiplier and multiplicand, the work may 
be considered right. 


What is the product of 565 multiplied by 356 ? 


Operation. Proof. 
565 The excess of 9s in the multiplicand is 7. 
356 i $6 9s “ multiplier is 5. 
3390 %7x5=85; and the excess of 9s is 8. 
2825 
1695 


Prod. 201140 The exeess of 95 in the Ans. is also 8. 


Qurst.—282, How is multiplication proved by casting out the 9s? 
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PROOF OF DIVISION BY CASTING OUT THE NINES. 


283. First, cast the 9s out of the divisor and quotient, and 
multiply the remainders together ; to the product add, the re- 
mainder, if any, after division ; cast the 9s out of this sum, and 
set down the excess ; finally, cast the 9s out of the dividend, and 
if the excess is the same as that obtained from the divisor and 
quotient, the work may be considered right. 


AXIOMS. 

284. In mathematics, there are certain propositions whose 
truth is so evident at sight, that no process of reasoning can 
. make it plainer. These propositions are called axioms. Hence, 

An axiom ts a self-evident proposition. 

1. Quantities which are equal to the.same quantity, are equal 
to each other. 

2. If the same or equal quantities are added to equal quanti- 
ties, the sews will be equal. 

3. If the same or equal quantities are subtracted from equals, 
the remainders will be equal. 

4, If the same or equal quantities are added to unequals, the 
sums will be unequal. 

5. If the same or equal quantities are subtracted from un- 
equals, the remainders will be unequal. 

6. If equal quantities are multiplied by the same or equal 
quantities, the products will be equal. 

7. If equal quantities are divided by the same or equal quan- 
tities, the quotients will be equal. 

8. If the same quantity is both added to and subtracted from 
another, the value of the latter will not be altered. 

9. If a quantity is both multiplied and divided by the same 
or an equal quantity, its value will not be altered. 

10, The whole of a quantity is greater than a part. 

11. The whole of a quantity is equal to the sum of all éts parts. 


Oss. The term quantity, signifies anything which can be multiplied, divided, 
ormeasured. Thus, numbers, yards, bushels, weight, time, &€., are called quantities. 


Qusr.—283, How is division proyed by casting out the 93? 284. What is an 
axiom? W hat is the first axiom? The Second? Phird? Fourth % Fifth? 
Sixth? Seventh? Bighih? Niwhy Tenth? bieyenth? Obs. What is mean by 
Quamtity 2 [ 
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GENERAL PRINCIPLES AND PROBLEMS. 


286. When the sum of two numbers and one of the num- 
bers are given, to find the other number. [ 


From the sum subtract the given number, and the remainder 
will be the other number. 


Ex. 1. The sum of two numbers is 25, and one of them is 
10: what is the other number ? 


Solution. 25—10=15, the other number. (Art. 40.) 
Proor. 15+10=28, the given sum. (Art. 284, Ax. 11.)_ 


2. A and B together own 36 cows, 9 of which belong to A: 
how many does B own? 

3. Two farmers bought 300 acres of land together, ein one 
of.them took 115 acres: how many acres had the other ? 


287. When the difference and the greater of two numbers 
are given, to find the Jess. 

Subtract the difference from the greater, and the remainder 
will be the less number. 


4. The greater of two numbers is 37, and the difference be- 
tween them is 10: what is the less number? 


Solution. 87—10=27, the less number. (Art. 40.) 
Proocr. 27+10=87, the greater number. (Art. 40. Obs.) 


5. A had 48 dollars in his pocket, which was 12 dollars 
more than B had: how many dollars had B? 

6. D had 450 sheep, which was 63 more than E had: how 
Enon had E? 


~ 289. When the difference and the less of two numbers are 
given, to find the greater. 


Add the difference to the less number, and the swin will be the 
greater. (Art. 40. Obs.) 


QursT.— 286. When the sum of two numbers and one of them are given, howis 
¢he other found? 287. When the difference and the greater of two numbers are 
given, how is the less found? 289. When the difference apd the less of two 
numbers are given, how is the greater found ? 
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7. The difference between two numbers is 5, and the less 
number js 15:~what is the greater number. Ans. 20. 

8.- A is 16 years old, and B is 8 years older than A: how 
old is B? 

9. The number of male inhabitants in a certain town, is 935 ; 
and the number of females exceeds the number of males by 
115: how many females does the town contain ? 


290. When the sum and difference of two’ numbers are 
given, to find the numbers. 3 


From the sum subtract the difference, and half the remainder 
will be the smaller number. 

To the smaller number add the given difference, and the sum 
aill be the larger number. 


10. The sum of two numbers is 35, and their difference is 
11: what are the numbers ? Ans, 12 and 23. 

11. The sum of the ages of 2 boys is 25 years, and the dif- 
ference between them is 5 years: what are their ages ? 

12. A man bought a chest of tea and a hogshead of molasses 
for $63; the tea cost $9 more than the molasses: what was 
the price of each ? 


291. When the product of two numbers and one of the num- 
bers are given, to find the other number. 


Divide the product by the given number, and the quotient 
wilt be the number required. (Art. 'T'7.a.) 


18. The product of two numbers is 84, and one of the num- 
bers is 7: what is the other number? Ans. 12. 

14. The product of A and B’s ages is 120 years, and A’s age 
is 12 years: how old is B? 

15. A certain field contains 160 square rods, and the length 
of the field is 20 rods: what is its breadth ? 


Note.—The area of a field is found by multiplying its Zength and breadta to- 


gether. (Art. 153, Obs. 3.) Hence the given area may be considered as a prem. 
duct. 


Quest.—290. When the sum and difference of two numbers are given, how 
aro the numbers found? 291. When the product of two numbers and one of 
them are given, how is the other found 2 
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292, When the divisor and the quotient are given, to find 
the dividend. 


Multiply the given divisor and the quotient together, and the 
product will be the dividend. (Art. 72.) 


16. Ifa certain divisor is 9, and the quotient is 12, what is 
the dividend ? Ans. 108. 

17. A man having 11 children, gave them $75 apiece: how 
many dollars did he give them all ? 

18. A farmer divided a quantity of apples among 90 boys, 
giving each boy 15 apples: how many did he give them all ? 


293. When the dividend and quotient are given, to find the 
disor. 

Divide the dividend by the given quotient, and the quotient 
thus obtained will be the divisor required. (Art. 72. Obs. 2.) 


19. A certain dividend is 130, and the quotient is 10: what 
is the divisor ? Ans. 18. 

20. A gentleman divided $120 equally among a company of 
sailors, giving them $10 apiece: how many sailors were there 
in the company ? 

21. A farmer having 600 sheep, divided them into flocks 
of 75 each: how many flocks had he ¢ 


294. When the product of three numbers and two of the 
numbers are given, to find the other number. 

Divide the given product by the product of the two giwen num- 
bers, and the quotient will be the other number. 


22. There are three numbers whose product is 60; one of 
them is 8, and another 5: it is required to find the other 
_ number. Ans, 4, 

23. The product of A, B, and C’s ages, is 210 years; the 
age of A is 5 years, and that of B is 6 years: what is the age 
of C2 

24. The product of three boys’ marbles, is 1728; two of 
‘them have a dozen apiece: how many has the other? 


QuesT.—292. When the divisor and quotient are given, how is the dividend 
fond? 293, When the dividend and quotient are given, how is the divisor 
found? 294. When the product of three numbers and two of them are given, how 
is the other found ? 
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SECTION XI. 
ANALYSIS. 


Arr. 295, Business men have a method of solving practical 
questions, which is frequently shorter and more expeditious 
than that of arithmeticians fresh from the schools. If asked 
by what rule they perform them, their reply is, “they do them 
in their head,” or by the ‘no rule method.” 

Their method consists in Analysis, and may, with propriety, 
be called the Common Sznse Rous. 


295.a. The term analysis, in its general sense, signifies the 
resolving of a compound body into its elements. 

The analysis of a nwmber is the resolving of it into its /aetors, 

The analysis of a question or problem, is the Praia of it 
into its several conditions or parts. 

An analytic solution is the process of finding the answer to 
a question or problem, by tracing the relation Cf its parts to 
each other; or by reasoning from a given number or part 
to one, then from one to the number or part required, according 
to the conditions of the question. 


Oxs. In the preceding sections, the student has become acquainted with the 
method of analyzing particular examples and combinations of numbers, and 
thence deducing general principles and rules. But analysis may be applied with 
advantage not only to the development of mathematical truths, but also to the 
solution of large classes of problems both in arithmetic and practical life, 


MENTAL EXERCISES. 

Ex. 1. If 8 barrels of flour cost $40, how much will 5 bar- 
rels cost? 

Analysis.—1 is 1 eighth of 8: therefore 1 barrel will cost 1 
eighth as much as 8 barrels; and 1 eighth of $40 is $5. Now 
if 1 barrel costs $5, 5 barrels will cost 5 times as much; and 


- > 
QuestT.—295. What is said of the method by which business men solve prac- 
tical questions ?_ Tn what does their method consist? What may it with pre- 
priety be called 2 ? 295.4. Whatis the meaning of the term analysis? What is 
meant by the analysis of a number? The analysis of a question or problem? 
What is an analytie solution? Ovs. To what may analyaia be advantageously 
udapted? 
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5 times $5 are $25. Therefore, if 8 barrels of flour cost $40, 
5 barrels will cost $25. 


Or, we may reason thus: 5 barrels are § of 8 barrels; there- 
fore 5 barrels will cost 3 of $40. Now 1 eighth of $40 is $5, 
and 5 eighths is 5 times $5, which is $25. 


2. If 7 lbs. of tea cost 42 shillings, what will 10 Ibs. cost? 

3. If 9 sheep are worth $27, how much are 15 sheep worth? 

4, If 10 barrels of flour cost $60, what will 12 barrels cost ? 

5. Suppose 80 gallons of molasses cost $15, how many dol- 
lars will 7 gallons cost ? 

6. If aman earns 54 shillings in 6 days, how much can he 
earn in 15 days? 

7. If 12 men can build 48 rods of wall in a day, how many 
rods can 20 men build in the same time? 

8. A gentleman divided 90 shillings equally among 15 beg- 
gars: how many shillings did 7 of them receive? 

9. Suppose 75 lbs. of butter last a family of boarders 25 
days, how many pounds will supply them for 12 days? 

10. If 7 yards of cloth cost $30, how much will 9 yds. cost? 

11. If 10 bbls. of beef cost $72, how much will 8 bbls. cost? 

12. If 7 aeres of land cost $50, what will 12 acres cost?” 

18. A farmer bought an ox-cart, and paid $15 down, which 
was ,%, of the price of it: what was the price of the cart; and 
how much did he owe for it? 

Analysis—The question is simply this: 15 is 4, of what 
number? If 15 is 3, 7, is } of 15, whichis 5. Now if 5 is 
1 tenth, 10 tenths is 10 times 5, which is 50. Therefore 
the price of the cart was $50; and the sum he owed was 
$50—$15, which is $35. 


Note.—In solving examples of this kind, the learner is often perplexed in find- 
ing the value of Tn &c. This difficulty arises from supposing that if > of a 


certain number is 15, wy of it must be wr of 15. This mistake will be easily 
avoided by substituting in his mind the word parts for the given denominator. 


Thus, if 3 parts cost $15, 1 part will cost 4 of $15, which is $5. But this part 
is a tenth. Now if 1 tenth cost $5, then 10 tenths will cost 10 times as much, 

14. A man bought a yoke of oxen, and paid $56 cash down, 
which was 7 of the price of them: what did they cost? 

15. A merchant bought a quantity of wood and paid $45 in 
goods, which was 2 of the whole cost: how much did he pay 


for the wood ? 
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16. The crew of a whale ship having been out 24 months, 
found they had consumed 4 of’ their provisions: how many 
months’ provisions had they when they embarked; and how 
much longer would their provisions last ? 

17. How many times 7 in $ of 35? 


Analysis—! of 35 is 7, and 4 is 4 times 7, which is 28. 
Now 7 is contained in 28, 4 times. Therefore 7 is contained 
in 4 of 85, four times. 


18. How many times 6 in 7 of 45? 
19. How many times 10 in { of 60! 
20. How mary times 12 in $ of 842 
21. 2 of 42 are how many times 6? 
22. 7 of 40 are how many times 5 ? 
28. 55 of 80 are how many times 12? 
24. 2 of 48 are how many times 4? 
25. 4 of 64 are how many times 7 ? 
26. +8 of 100 are how many times 12? 
27. +5 of 110 are how many times 8? 
. § of 180 are how many times 10? 
29. +5; of 84 are how many times 9 ? 
80. How many yards of cloth, at $7 per yard, can be bought 
for 7 of $54? 
81. How many barrels of flour, at $5 per barrel, can be 
bought for 2 of $60? 
82. A man had $64 in his pocket, and paid 3 of it for 10 
barrels of flour: how much was that per barrel ? 
83. 40 is 8 of how many times 6? 


Analysis.—Since 40 is 3, } is 1 of 40, which is 8; and 8 is 9 
times 8, or 72. Now 6 is contained in 72, 12 times. There- 
fore 40 is 3 of 12 times 6. 


84. 56 is $ pf how many times 7? 
35. 81 is 4, of how many times 30? 
36. 72 is 3 of how many times 9? 
87. 96 is § of how many times 12? 
88. 64 is ;3, of how many times 20? 
89. 54 is § of how many times 24? 
40. 108 is = of how many times 12? 
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41, Frank sold 10 peaches, which was 2 of all he had: he 
then divided the remainder equally amorg & companions: 
how many did they receive apiece ? 

42. Lincoln spent 60 cents for a book, which was }$ of his 
money; the remainder he laid out for oranges, at 4 cents 
apiece: how many oranges did he buy ? 

43, A man paid away $35, which was % of all he had; he 
then laid out the rest in cloth at $2 per yard: how many yards 
did he obtain ? 

44, A farmer bought a quantity of goods, and paid $20 down, 
which was 2 of the bill: how many cords of wood, at $3 per 
cord, will it take to pay the balance? 

45. 60 is ? of how many times the product of 2x3? 

46.2 of 27 is 2 of what number ? 

Analysis.—% of 27 is 9, And if 9 is 2 of a certain number, 
2 of that number is 3; and ¢ is 4 times 3, which is 12. There- 
fore 3 of 27 is 2 of 12. 

47. 4, of 30 is 2 of what number? 
of 40 is 2 of what number ? 
of 85 is 4, of what number ? 
of 54 is =* of what number ? 
. tof 30 is 12 of how many times 8 ? 

Analysis.—t of 30 is 6, and $is 4 times 6, or 24. Now, if 24 is 
12 of a certain number, ;'; of that number is ;'5 of 24, which is 
2, and 4% or the whole number is 10 times 2, or 20.* But 8 is con- 
tained in 20, 24 times. Therefore, 4 of 80 is 12 of 2} times 8. 

52. 3 of 48 is 12 of how many times 7? 

58. $ of 36 is 34 of how many times 10? 

54. % of 45 is 5, of how many times 9? 

55. 4 of 56 is 4, of how many times 12? 

56. £ of 30 is $ of how many eighths of 40? 

Analysis.—t of 80 is 5, and 4 is 4 times 5, or 20. Now, as 
20 is § of a number, } of that number is § of 20, which is 4, 
and 4 or the whole is 7 times 4, or 28. Again, j of 40 is 5, and 
5 is in 28,52 times. Therefore, 4 of 80 is 7 of 52 eighths of 40. 

57. 2 of 24 is $ of how many sevenths of 28? 

58. 2 of 86 is 39, of how many sixths of 42? 

59. 2 of 48 is $ of how many tenths of 60? 

60. 7 of 54 is 56 of how many ninths of 81? 
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EXERCISES FOR THE SLATE. 


296. No specific directions can be given for solving exam- 
ples by analysis.. None in fact, are requisite. The judgment, 
from the conditions of the question, will suggest the process. 

It may however be remarked that, in general, we reason 
from the given number to 1, then from 1 to the wwmber re- 
quired. 

Oss. In reciting the following examples, the pupil should analyze each of them, 
and give the reason for every step, as in the preceding mental exercises. 

Ex. 1. If 40 barrels of beef cost $320, how much will 52 
barrels cost? 


Analytie Solution.—Since 40 bbls. First Method: 
cost $320, 1 bbl. will cost s, of $320, $40)$320, cost of 40 bbls. 
or $8. Now if 1 bbl. cost $8, 52 SS eee) ah pbie 
bbls. will cost 52 times as much, or _ 52 
$416. Therefore, if 40 bbls. of beef $416 “52 bbls. 


cost $320, 52 bbls. will cost $416. 


Or, thus: 52 bbls. are 22 of 40 bbls.; Second Method. 
therefore 52 bbls. will cost 32 of $320; and $320 x 22=$416, 
22 of $320=$416. (Arts. 132, 133.) 


Oss. 1. Other solutions of this example might be given; but our present ob- 
ject is to show how this and similar examples may be solved by analysis. The 
former method i8 the simplest, though not so short as the latter. It contains 
two steps: 

First, we divide the price of 40 bbls. ($320) into 40 equal parts, to find the 
value of one part, or the cost of 1 bbl., which is $8. 

Second, we multiply the price of 1 bbl. ($8) by 52, the number of barrels, 
whose cost is required, and the product is the answer sought, 

2. This, and similar questions, are usually placed under Simple Proportion, or 
the “Rule of Three ;” but business men almost invariably solve them by analysis. 


2. If 30 cows cost $360.90, how much will 47 cows cost, at 
the same rate? 


3. If 25 barrels of apples cost $15, how much will 87 bar- 
rels cost ? 


4. If 15 hogsheads of molasses cost $450, how much will 21 
hogsheads cost ? 


QcxesT.—296. Can any particular rules be given for solving questions by anak 
ysis? How then will you know how to proceed? 
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5. If 31 yards of cloth cost $127, how much will 89 yards 
cost? . 
6. If 55 tons of hay cost $660, what will 17 tons come to? 

7. An agent paid $159 for 580 pounds of wool: how much 
was that per 100? 

8. A man bought 30 cords of wood for $76.80: how much 
must he pay for 65 cords? 

9. A gentleman bought 85 yards of carpeting for $106.25: 
how much would 38 yards cost ? 

10. A drover bought 350 sheep for $525: how much would 
65 cost, at the same rate ? 

11. If 124 pounds of coffee cost $1.25, how much will 45 
pounds cost? 

12. If 164 bushels of corn are worth $8, how much are 25 
bushels worth ? ‘ 

13. Paid $20 for 60 pounds of tea: how much would 124 
pounds cost, at the same rate ? 

14. Bought 41 yards of flannel for $16.40: how much would 
8? yards cost? 

15. Bought 18 pounds of ginger for $4.50: how much will 
102 pounds cost? 

16. If a stage goes 84 miles in 12 hours, how far will it go 
in 154 hours? 

17. If 16 horses eat 72 bushels of oats in a week, how many 
bushels will 25 horses eat in the same time ? 

18. If a railroad car runs 120 miles in 5 hours, how far will 
it run in 12? hours? 

19. If a steamboat goes 180 miles in 12 hours, how far will 
it go in 53 hours? 

20. If 4 men can do a job of work in 48 days, how long will 
it take 24 men to do it? 


Analysis —Since the job requires 4 men 48 Operation. 
days, it will evidently require 1 man 4 times 48 48 days. 
days, or 192 days. Again, if it requires 1 man 4. 

192 days, it will require 24 men J; part-of 192 94)199 days. 
days, which is 8 days. Therefore, if 4 men can Ans, 8 days. 
do the job in 48 days, 24 men can do itin 8 days. 


91. If 18 nen eat a barrel of flour in 72 days, how long will 
it last 27 men? 
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22. If a given quantity of corn lasts 90 horses 96 days, how 
long will the same quantity last 45 horses ? 

23. If 36 men can build a house in 180 days, how long will 
it take 120 men to build it ? 

24. If 100 barrels of pork last a crew of 20 men 45 months, 
how long will it last a crew of 28 men? 

25. If 4 stacks of hay will keep 60 cattle 120 days, how long 
will they ee 25 cattle ? 

26. If 3 of a bushel of wheat cost 30 cents, what will 7 of a 
bushel Goat? 

27. If 8 of a ton of hay cost $7, what will 2 of a ton cost ? 

28. If 2 of a pound of imperial tea cost 27 cents, how much 
will ¢ of a pound cost? 

29. If 3 of a ton oF coal cost $2.61, how much will $ of a 
ton cost? 2 

380. If 2 of a yard of silk cost 11 shillings, how much will 7 
of a yard cost? 


Analysis.—Since 2 of a yard cost 11s. Operation. 

x yard will cost $ of 11s. or 5$s., and 2 2)11s. cost 2 y. 
will cost 8 times as much, phen | is 161s. “61g. ea 
Again, if 1 yard costs 1618, 4 yard will 3 
cost } of 164s. or 24s., and ¢ will cost 8)l63s. “ Ly. 
7 times as much, which is 1474s. There- 913. 6 Jeg, 
fore, if 2 of a yard of silk cost 11s., 7 of mc 
a yard will cost 1454s. Ans. 14548. “ Ty, 


81. If $ of a cord of wood cost $1.80, how much will 3 of a 
cord cost? 

32. If ¢ of a yard of broadcloth cost 14 shillings, how much 
will 3 of a yard cost ? 

33. A man bought 7 of an acre of land for $56, and after- 
wards sold 2 of an sone at cost: how much did he receive 
for it ? 

34. A grocer bought 7 barrels of vinegar for $28, and sold 
2 of a barrel at cost: how much did it come to? 

35. A grocer oo a firkin of butter containing 56 Ibs. for 
$11.20, and sold 3 of it for $82: how much did he get a pound? 

36. If 6} Mechel of peas are worth $5.50, how much are 203 
bushels worth ? 
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37. If a man pays $47 for building 231 rods of ornamental 
fence, how much would it cost him to build 42? rods ? 

38. A farmer paid $45.42 for naking 362 rods of stone wall: 
how much will it os him to make 6075 , rods ? 

39. A man paid 2%, of a dollar for 4 pousds of veal: how 
much would a quarter of veal cost, which weighs 20 pounds ? 

40. If 5 pounds of butter cost 42 shillings, how much will 
42 pounds cost? 


Sug gestion.—423,= 39s, (Art. 122.) Therefore 1 pound will 
cost ts.; and 42 lbs. will cost 42 times as much, or 36s. Avs. 


41, If 20 lbs. of cheese cost $38, how much will 168 pounds 
cost ? 

42. If 30 yards of cotton cost $44, how much will a piece 
containing 19 yards cost ? 

43. If 4 of a cord of wood costs 3 of 2 a dollar, how much 
will 2 of , es cost ? 


Analyse. —Since 3 of 4 cord cost $3+5 =$}, cost ;4 c. 

3, 7 will cost $5; and ?Zorlcord $}x12=12, “ le. 
will cost $12. Again, if’ 1 cord cost $47+4 =—$3, “ fe. 
$12; dof a aed will cost Pes, Wd Fo be XK Ba Pe th 1 es Gy 
will cost 2, or $13. Therefore, if §=$11. Ans. 
7% cord of wood cost $2, 2 of a cord, Or. Se a= Bin» costle. 
at the same rate, will cost $14. $35 x Z=Si8h, or Plt. 


44, If 2 of ayard of cloth cost £§, how much will 7 of a 
yard cost ? 

45. If 3 of a ship cost $16000, how much is 3 of her 
worth? 

46. A man bought a quantity of land, and sold 9, of an acre 
for $63, which was only ? of the cost: how much did he give 
per acre? 

47. If 71 yards of satinet cost $93, how much will 18} yards 
cost ? 

48. A ship’s company of 30 men have 4500 pounds of flour : 
how long will it last them, allowing each man 2% lbs, per day ? 

49. How long will 56700 pounds of meat last a garrison of 
756 soldiers, allowing each man 2 lb. per day ? 

- $0. How long will the same quantity of meat last the same 
garrison, allowing 14 1b. apiece per day ? 
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51. A merchant sold 22 yards of silk, at 7 shillings per yard, 
and took his pay in wheat, at 11 shillings per bushel: how 
many bushels did it take? 


Suggestion.—We first find the cost of the silk, Operation. 
which is 154s. The next step is to find Ey 7s. 
many bushels of wheat it will take to pay this 22 
154s. Now as the wheat is 11s. a bushel, it will 11)154s. 
evidently take as many bushels as 11s. are con- Ans. 14 bu. 
tained times in 154s., which is 14. Therefore it 
will take 14 bu. of wheat, at 11s. per bu., to pay for 22 yds. 
of silk, at 7s. per yard. 


297. The last and similar examples are sometimes placed 
under a rule called Barter. 

Barter signifies an exchange of articles of commerce, at 
prices agreed upon by the parties. 


Oss. Such examples are so easily solved by Analysis, that. a specific rule for 
them is unnecessary. 


52. A shoemaker sold 64 pair of boots at 382s. 6d. a pair, 
and took his pay in corn at 3s. 4d. per bushel: how many 
bushels did he receive ? 

53. A man bought 50 pounds of sugar at 12} cents a pound, 
and was to pay for it in wood at $3. 121 per cord: how many 
cords did it take ? 

54. How many pair of hose, at 3s. 9d. a pair, will it take to 
pay for 185 pounds of tea at 6s. 4d. a pound ? 

55. How many pounds of butter at 174 cents a pound, must 
be given in exchange for 186 yards of calico at 183 cents per 
yard ? 

56. How many pounds of tobacco at 16} cents a pound, must 
be given in exchange for 256 pounds of sugar at 6} cents a 
pound ? 

57. A farmer bought 325 sheep at $24 apiece, and paid for 
them in hay at $104 per ton: how many tons did it take ? 

58. A man bought a hogshead of molasses worth 3873 cents 
per gallon, and gave 8314 pounds of cheese in exchange: how 
much was the cheese a pound? 


Qurstr.—297, What is meant by Barter ? Obs. Is a specific rule necessary for 
such operations ? 
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59. Bought 74 bushels of salt at 421 cents per bushel, and 
paid in oats at } of a dollar per bushel: how many oats 
did it require? , 

60. A bookseller exchanges 400 dictionaries worth 871 cents 
apiece, for 700 grammars: how much did the grammars cost 
apiece? 

61. How many yards of silk worth $12 per yard, will pay 
for 2494 yards of cloth worth $51 per yard ? 

62. Bought 19 ewt. 2 qrs. 15 lbs. of sugar at $91 per hun- 
dred, and paid for it in butter at 74 cents a pound: how much 
butter did it take ? 

63. Bought 268 yds. & qrs. of satinet at $12 per yard, and 
paid for it in cheese at $93 per hundred: how much cheese 
did it take? 

64. Bought 125 hhds. 22 gals. 3 qts.-of molasses at 874 
cents per gallon, and paid for it in wool at 624 cents a pound: 
how much wool did it take ? 

65. Bought .778125 ton of indigo at $44 a pound: how 
much cloth at $5}; per yard will pay for it? 

66. Bought .45683 acre of land at $2 per square foot: how 
many cords of wood did it require at $3? per cord to pay for it? 

67. How many barrels of flour at $6} per barrel, must be 
given in exchange for 45 tons, 15 cwt. 20 lbs. of coal, at $74 
per ton? 

68. A goldsmith sold a tankard for £12, 8s., which was 5s. 
4d. per ounce, and agreed to take as many yards of silk as 
there were ounces in the tankard: how many yards did he 
receive ? 

69. Bought 482 sheep at $2} apiece, for which I paid 144 
barrels of flour: what was the flour per barrel ? 

70. If 15 yards of domestic flannel are worth 25 yards of 
muslin, how many yards of flannel are worth 15 yards of 
pouslin ? 

71. A market-woman bought 10 dozen oranges at the rate 
of 3 for 4 cents, and then exchanged them for eggs at the 
rate of 4 for 5 cents: how many eggs did she receive? 

72. If 15 lbs. of pepper are worth 26 lbs. of ginger, how 
many pounds of ginger must be given for 195 Ibs. of pepper ? 

73. If 11 boys can earn as much as 5 men, how many boys 
an earn as much as 145 men? 
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74. How much cotton at $7.50 per hundred, must be given 
for 175 tons, 10 cwt. 15 Ibs. of flour, at $2.25 per hundred? 

75. How much soap at 104 cents a pound, must be given 
for 17 cwt. 104 lbs. of potash at 6} cents a pound? 

76. Three men, A, B, and O join in an adventure; A puts 
in $200; B, $300; and C, $400; and they gain $72: how much 
is each man’s share of the gain ? 


Analysis.—The whole sum invested is $200 + $300 + $400= 
$900. Now, since $900 gain $72, $1 will gain 54, of $72; and 
$72-+-900=§$.08. Again, 

. $1 gains 8c., $200 will gain $200 x .08=$16, A’s share. 

1 “ 300 My 800 x .08= 24, B’s < 
Sea | ae 400 oe 400x.08= 32,0’s “* 


Or, we may reason thus: since the sum invested is $900, 
A’s part of the investment is 2°°, which is equal to 2; 


900? 
ar ce 
8 is $00) 9) 
A must therefore receive 2 of $72.(the gain) =$16 
B se ef 3 of 72 a = 94 
Cer ee of 72 “ = 82 


Proor.—The whole gain is . 2 bys $79. (Ax. 11) ; 


298. When two or more individuals associate themselves 
together for the purpose of carrying on a joint business, the 
union is called a partnership or copartnership. 

Oss. The process by which examples like the last one are commonly solved, is 
called Parinership, or Fellowship. 

77. A and B entered into partnership; A furnished $400, 
and B $500; they gained $300: how much was each man’s 
share of the gain? 

78. A, B, and C hired a farm together, for which they paid 
$175 rent; A advanced $75; B, $60; and O, $40. They raised 
250 bushels of wheat: what was each man’s share ? 

79. A, B, and C together spent $1000 in lottery tickets. A 
put in $400 ; B, $250; and C, $350; they drew a prize of $1500: 
how much was each man’s share ? 

80. A, B, C, and D fitted out a whale ship; A advanced 
$10000; B, $12000; C, $15000; and D, $8000; the ship 
brought home 3000 his, of oil: what was wah man’s share ¢ 
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81. A, B, and C formed a partnership; A furnished $900; 
B, $1500; and O, $1200; they lost $1260: what was each 
man’s share of. the loss ? 

82. X, Y, and Z entered into a joint speculation, on a capi- 
tal of $20000, of which X furnished $5000; Y, $7000; and Z 
the balance; their net profits were $5000 per annum: what 
was the share of each? 

83. A bankrupt owes one of his creditors $300; another 
$400; and a third $500; his property amounts to $800: how 
much can he pay on a dollar; and how much will each of his 

” creditors receive? 

Note.—The solution of this example is the same in principle as that of 
example seventy-sixth. 

299. A bankrupt is a person who is insolvent, or unable to 
pay his just debts. ; 

Oss. Examples like the preceding one are sometimes arranged under a rule 
called Bankruptcy. 

84. A bankrupt owes $2000, and his property is appraised 
at $1600: how much can he pay on a dollar? 

85. A man failing in business, owes A $156.45; B $256.46s 

- dnd C $360.40; and his effects are valued at $317: how much 
will each man receive ? 

86. The whole effects of a man failing in business amounted 
to $3560, he owed $35600: how much can he pay on a dollar; 
and how much will B receive, who has a claim on him of 
$5000? 

87. A man died insolvent, owing $55645 ; and his property. 
was sold at auction for $2350: how much will his estate pay 
on a dollar ? 

88. How much can a bankrupt, who has $6540 real estate, 
and owes $56000, pay on a dollar ? 


300. It often happens in storms and other casualties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice their ship and crew. In such 
cases, the law requires that the loss shall be divided among 
the owners of the vessel and cargo, in proportion to the amount 
of each one’s property at stake. 

The process of finding each.man’s loss, in such instances, is 
called General Average. 

23 
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Ozs, The operation is the same as that in solving questions in bankruptcy 
and partnership, 

89. A, B, and O freighted a sloop with flour from New York 
to Boston; A had on board 600 barrels; B, 400; and C, 200. 
On her passage 200 barrels were thrown overboard in a gale, 
and the loss was shared among the owners according to the 
quantity of flour each had on board: what was the loss of 
each 2 

90. A Liverpool packet being in distress, the master threw 
goods overboard to the amount of $10000. The whole cargo 
was valued at $72000, and the ship at $28000: what per cent. ~ 
loss was the general average; and how much was A’s loss, 
who had goods aboard to the amount of $15000? 

91. A coasting vessel being overtaken in a gale, the master 
was obliged to throw overboard part of his cargo, valued at 
$15500.* The whole cargo was worth $85265, and the vessel 
$17000: what per cent. was the general average; and what 
was the loss of the master, who owned } of the vessel ? 

92. A farmer mixed 15 bushels of oats worth 2 shillings per 
bushel, with 5 bushels of corn worth 4 shillings per bushel: 
what is the mixture worth per bushel ? 


Solution.—15 bu. at 2s.=80s., value of oats. 
_5 bu. at 4s.=20s., value of corn. 
20 bu. mixed 50s., value of whole mixture. 


Now, if 20 bu. mixture are worth 50s., 1 bu. is worth 54 of 
50s., which is 24s., the answer required. 


Proor.—20 bu. x 24s.=50s. the value of the whole mixture. 


93. A miller has a quantity of rye worth 6s. per bushel, and 
wheat worth 9s. per bushel; he wishes to make a mixture of 
them which shall be worth 8s. per bushel: what part of each 
must the mixture contain? 


Analysis—The difference in their prices per bushel is 3s.; 
hence, the difference in the price of 1 third of a bushel of each 
is 1s. Now, if 1 third of a bushel is taken from a bushel of 
rye, the remaining 2 thirds will be worth 4s.; and if 1 third 
of a bushel of wheat, which is worth 8s., be added to the rye, 
the mixture will be worth 7s. Again, if 2 of a bushel is taken 
from a bushel of rye, the remaining third will be worth 2s., 
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and if 2 of a bushel of wheat, which is worth 6s., be added to 
the +6, the mixture will be worth 8s. ; therefore’ d z Of a bushel 
of rye added to 2 3 of wheat, will make a mixture of 1 bushel, 
which is worth 8 shillings; consequently the mixture must se 
3 rye and 2 wheat; or 1 part rye to 2 parts wheat. 


Proor.—Since 1 bushel of rye is worth 6s., $ bu. is worth $ 
of 6s., or 2s.; and as 1 bu. of wheat is worth 9s., 2 bu. is worth 
2 of 9s., or 63.; and 6s.+2s.=8s. 

Oss. If we make the difference between the less price and the price of the mix- 
ture, the numerator, and the difference between the prices of the commodities to 
be mixed, the denominator, the fraction will express the part to be taken of the 
higher priced article; and if we place the difference between the higher price 
and the price of the mixture over the same denominator, the fraction will ex- 
press the part to be taken of the lower priced article. 


94, A goldsmith has a quantity of gold 16 carats fine, and 
another quantity 22 carats fine; he wishes to make a mixture 


20 carats fine: what part of each will the mixture contain? 
Ans. 2 of 16 carats fine, and 4 of 22 carats fine. 


301. Examples requiring a mixture of commodities of dif- 
ferent values, like the last three, are commonly arranged under 
the rule of Alligation. 

Oss. Alligation is usually divided into medial and alternate. The 92d exam- 
ple is an instance of Medial Alligation; the 93d and 94th are instances of Alter. 
nate Alligation. Questions in the latter very seldom occur in practical life. 

95. A grocer mixes 50 pounds of tea worth 4 shillings a 
pound, with 100 lbs. worth 7s. a pound, what is a pound of 
the mixture worth ? 

96. A milk-man mixed 80 quarts of water with 120 quarts 
of milk, worth 5 cents per quart: what is a quart of the mix- 
ture worth ? 

97. A farmer made a mixture of provender containing 30 
bushels of oats, worth 25 cents per bushel; 10 bushels of peas, 
worth 75 cents per bushel, and 15 bushels of corn, worth 50 
cents per bushel: what is the value of the whole mixture; and 
what is it worth per bushel ? 

98. An oil-dealer mixed 60 gallons of whale oil, worth 31} 
cents per gallon, with 85 gallons of sperm oil, worth 90 cents 
per gallon: what is the mixture worth per gallon? 

99. A grocer had three kinds of sugar, worth 6, 8, and 12 
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cents per pound ; he mixed 112 lbs. of the first, 150 lbs. of the 
second, and 175 of the third together: what was the mixture 
worth per pound? : 

100. A goldsmith melted 10 oz. of gold 20 carats fine, with 
8 oz. 22 carats fine, and 4 oz. of alloy: how many carats fine 
was the mixture? 

101. If 4 men reap 12 acres in 2 days, how long will it take 
9 men to reap 386 acres ? 


Analysis.—If 4 men can reap 12 acres in 2 days, 1 man can 
reap 1 of 12 acres in the same time; and } of 12 acres is 3 
acres. Butif 1 man can reap 3 acres in 2 days, in 1 day he 
can reap 4 of 3 acres, and $ of 8 is li acre. Again, if 14 acre 
requires a man 1 day, 36 acres will require him as many days 
as 1L is contained times in 86; and 36+14=24 days. Now 
if 1 man can reap the given field in 24 days, 9 men will reap 
it in $ of the time; and 24+9=22. 

Ans. 9 nen can reap 86 acres in 22 days. 

Ons. This and similar examples are usually placed under Compound Propor- 
tion, or “Double Rule of Three.” 

102. If 7 men can reap 42 acres in 6 days, how many men 
will it take to reap 100 acres in 5 days? 

103. If 14 men can build 84 rods of wallin 3 days, how long 
will it take 20 men to build 300 rods ? 

104. If 1000 barrels of provisions will support a garrison of 
75 men for 8 months, how long will 3000 barrels support a 
garrison of 800? 

105. Ifa man travels 320 miles in 10 days, traveling 8 hours 
per day, how far can he go in 15 days, traveling 12 hours per day? 

106. If 24 horses eat 126 bushels of oats in 86 days, how 
many bushels will 32 horses eat in 48 days ? 

107. A lad returning from market being asked how many 
peaches he had in his basket, replied that $, 3, and } of them 
made 52: how many peaches had he? ’ 

Analysis—The sum of 4, 3, and $=13. (Art. 127.) The 
question then resolves itself into this: 52 is 12 of what num- 
ber? Now if 52 is +3, 4 is j4 of 52, which is 4; and 42is 
4x 12=48. Ans. 48 peaches, 

Proor.—3 of 48 is 24; } is 16; and is 12. Now, 24+16 
+12=52. © : 
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602. This and similar examples are commonly placed under 
the Rule of Position. 

Oss. The shortest and easiest method of solving them is by Analysis. 

108. A farmer lost } of his sheep by sickness; } were 
destroyed by wolves; and he had 72 sheep left: how many 
had he at first ? 

109. A person having spent + and 3 of his money, finds he 
has $48 left: what had he at first ? 

110. After a battle a General found that 4 of his army had 
been taken prisoners, $ were killed, ;4; had deserted, and he had 
900 left: how many had he at the commencement of the action ? 

111. What number is that } and } of which is 84? 

112. What number is that } and 3 of which being added to 
itself, the sum will be 110? 

1138. A certain post stands 4 in the mud, } in the water, and 
10 feet above the water: how long was the post? 

114. Suppose I pay $85 for $ of an acre of land: what is_ 
that per acre? 

115. A man paid $2700 for 4, of a vessel: what is the whole 
vessel worth ? 

116. A gentleman spent 4 of his life in Boston, } of it in 
New York, and the rest of it, which was 30 years, in Phila- 
delphia: how old was he? : 

117. What number is that 7 of which exceeds 2 of it by 10? 

118. In a certain school 1 of the scholars were studying 
arithmetic, } algebra, 4 geometry, and the remainder, which ~ 
was 18, were studying grammar: how many scholars were 
there in the school ? ‘ 

119. A owns } and B 4, of aship; A’s part is worth $650 
more than B’s: what is the value of the ship ? 

120. In a certain orchard 4 are apple trees, ¢ peach trees, § 
plumb trees, and the remaining 15 were cherry trees: how 
many trees did the orchard contain? 

121. What will 567 yds. of sarcenet cost, at 33} cts. per yard? 


Analysis.—The price 831 cents is an aliguot part Operation. 
of $1, viz: 4 of a dollar. Now if the price were 3)567 
$1 per yard, it is plain that the cost of the whole $189 Ans, 
would be as many dollars as there are yards. 
But the price per yard is } of a doflar; consequently the cost 
23* 


282 ANALYSIS, [Seor. XT. 


of the whole must be 1 third as many dollars as there are 
yards. And 1 of 567 is 189. Therefore 567 yards of sarcenet, 
at 833 cents per yard, will cost $189. 

122. What cost 680 tons of chalk, at 10 shillings sterling 
per ton ? : 

Suggestion.—The price 10s. is an aliquot part of £1, (20s.) 
and is equal to £} sterling. Therefore the cost will be 1 half 
as many pounds sterling as there are tons of chalk. 


303. The method of solving questions by aliquot parts, is 
often called Practice, from the circumstance that business men 
practice it. 

The term practice, however, conveys no idea of the nature 
of the operation, nor of the principles upon which it is based, 
and is falling into disuse. 

Oss. If the price itself is not an aliquot part of $1, or £1, &c,, it may be di- 
vided into aliquot parts of $l, or £1, or into such parts as are aliquot 
parisof each other. Thus, 87} cts. is not an aliquot part of $1, but 874 cts.= 


50+25+124 cts. Now 50 cts.=$}; 25 cts.=$}; and 124 cts.=$}. Or thus: 50 
cls.=$3, 25 cts.=4 of 50 cts, and 124 cis.=} of 25 cts. 


Note.—Yor Tables of aliquot parts of $1, £1, 1s., &c., see p. 149. 


Aliquot parts of Federal Money. 


128. What will 968 bushels of corn cost, at 624 cents per 
bushel ? 

Afalysis— 624 cents=50+124 cents; but 50 cts.=$4, and 
121 cents=$}. Now if the price were $1 per bushel, the cost 
would be $968. Hence, 

At 50 cts., the cost would be 4 of $968, which is $484 
At 121 cts. “ 1 of $968, w 191 
Therefore, at 50+125 cts., the cost must be “$605 

124, What will 1268 baskets of peaches cost, at 25 cents a 
basket ? 

125. Whatis the cost of 480 yds. of ribbon, at 6} cts. per yard? 

126. What cost 750 bushels of potatoes, at 334 cents per 
bushel? 

127. What cost 360 barrels of cider, at 662 cents per barrel ? 

128. What cost 1564 Grammars, at 374 cents apiece? 

129. What cost 1875 Histories, at 65 cents apiece ? 

130. What cost 2160 Géographies, at 84 cents apiece ? 
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Aliquot parts of Sterling Money. 


131. What cost 720 bushels of corn, at 2 shillings and 6 
pence per bushel? 

Suggestion. 2s. 6d.=£}; and 720x1=£90. Ans. 

182. At 10s. 6d. per barrel, what will 850 barrels of mack- 
erel come to? 


133. At 17s. 6d. apiece, what will 540 hats come to ? 
134. What cost 33750 sheep, at 6s. 8d. apiece ? 


Aliquot parts of New York currency. 


303.a. Notwithstanding the law requires accounts to be 
kept in Federal Money, a large amount of retail business is 
still done in the denominations of the old State currencies. 


135. What will 766 Arithmetics cost, at 4s. apiece? 


Ozs, InN. Y. currency &s. make $1; therefore 4s,=$3. Ans. $383. 

The answers to the following examples, in which the prices are given in N. ¥. 
and N. E. currencies, are required in Federal Money. 

136. What cost 1360 knives, at 2s. 8d. apiece ? 

137. What cost 1760 brooms, at 1s. apiece ? 

138. At 2s. apiece, what will 963 melons cost ? 

189. At 8s. a pair, what will 848 pair of gloves come to? 

140. At 5s. 4d. a yard, what cost 1875 yards of balzorine ? 

141. At 6s. a pair, what will 2163 pair of slippers cost@™ 

142, At 4s. 6d. a bushel, what cost 1942 bu. of wheat? 

143. At 1s. 4d. apiece, what will 1673 inkstands cost? 

144, At 5s. 8d. apiece, what will 1386 brushes cost ? 

145. What cost 1068 caps, at 6s. 6d. apiece? 

146. What cost 2960 Ibs. of flax, at 2s. 8d. per pound? 


Aliquot parts of New England Currency. 
147. What cost 861 pails, at 2s. apiece? 
Oss. In N. EB. cur. 6s. make $1, therefore 23.=$}. Ans, 287. 
148. What cost 840 chairs, at 3s. apiece ? 
149. What cost 1360 melons, at 1s. 6d. apiece? 
150. At 4s. a bushel, what will 1124 bu. of apples cost? 
151. At 4s. 6d. apiece, what will 972 thermometers cost ? 
152, At 5s, 8d. a pair, what cost 1872 pair of shoes? 
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304, In the preceding examples, the quantity is a simple 
number, and the price is an aliquot part, or is easily separated 
into aliquot parts. But questions in which the quantity, and 
those in which the price and quantity both are compound 
numbers, may also be solved by aliquot parts. 


158. Cost 8 cwt. 2 qrs. 15 Ibs. venison, at £2, 5s. 6d. per cwt. ? 
2 qrs. | 1| £2, 5s. 6d., price of 1 cwt. 
8 
A AO se Stewie, © 
10 Ibs. | 2 eS, ieine as oes 
5 Ibs. | 4 0, 4,62 << * 10 Ibs. of 2, qrs. 
| 933 « & 5 lbs —lofl0 lbs, 
Ans. £19, 18s. 65,4. 
154. Cost 8 cwt. 2 qrs. 12+ lbs. raisins, at $12.40 per cwt. ? 


155. 
156. 


158. 
159. 


165 


166. 


168. 
169. 


172. 


Cost 9 ewt. 1 qr. 10 lbs. cheese, at $10.60 per owt. ? 
Cost 12 ewt. 8 qrs. 5 Ibs. sugar, at $9.356 per cwt. 2 


. Cost 21 ewt. 1 qr. 10 lbs. tobacco, at $17.20 per cwt. ? 


Cost 85 ewt. 2 qrs. 20 lbs. honey, at $21.84 per cwt. 2 
Cost 48 tons, 4 cwt. 1 qr. coal, at $6.25 per ton? 


. Cost 52 tons, 5 ewt. 2 qrs. hay, at $17.30 per ton ? 
. Cost 260 tons, 2 ewt. 1 qr. iron, at 45.60 per ton ? 
. Cost 45 yds. 2 qrs. 1 na. satin, at $1.34 per yard ? 

. Cost 84 yds. 1 qr. 2 na. cloth, at 7.90 per yard ? 


Cost 45 acres, 2 R. 20 rods land, at $24.20 per acre ? 
Cost 63 acres, 1 R. 10 rods land, at $48.64 per acre ? 
Amount of wages for 5 yrs. 6m. 10 d., at $384 a yr.? 


. Amount of salary for 16 yrs.4 m.15 d., at $1872 a yr.? 


Rent of a house 6 yrs. 3 m. 5 d., at $864 a year? 
Cost 64 cwt. 1 qr. 10 lbs. of rice, at £2, 6s. 4d. per ewt. 2 


. Cost 94 cwt. 2 qrs. 5 lbs. figs, at £3, 17s. 3d. per ewt. ? 
. Cost 17 tons, 5 ewt. 2 qrs. wool, at £6, 15s. 7d. per ton ? 


Cost 35 hhds. 9 gals. 2 qts. wine, at £16, 8s. 8d. per hhd.? 


3. Cost 87 hhds. 7 gals. 1 qt. oil, at £17, 9s. 7d. per hhd.? 
. Cost 139 yds. 2 qrs. 1 na. cloth, at 19s. 54d. per yard 4 
. Cost 295 bu. 2 pks. 4 qts. wheat, at $1.182 per bu. ? 

. Cost 165 A. 2 R. 10 r. land, at $76.374 per acre ? 

. Cost 5268 quills, at 6} cents per dozen ? 

. Cost 15268 oranges, at $33 per hundred ? 

. Cost 25570 cucumbers, at $124 per thousand ? 
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SECTION XII. 
RATIO AND PROPORTION. 


Arr. 805. Ratio és that relation between two numbers which 
ts eapressed by the QUOTIENT of the one divided by the other. 
Thus, the ratjo of 6 to 2 is 6+2, or 3; for 3 is the quotient of 
6 divided by 2. 


306. The two given numbers thus compared, when spoken 
of together, are called a couplet ; when spoken of separately, 
they are called the terms of the ratio. 

The jirst term is the antecedent; and the last, the con- 
sequent. 


307. Ratio is expressed in two ways: : 


First, in the form of a fraction, making the antecedent the 
numerator, and the aes tke the ike aa Thus, the 
ratio of 8 to 4 is written $; the ratio of 12 to 3, 43, &c. 

Second, by placing two points or a colon (: ) between the 
numbers cota Thus, the ratio of 8 to 4, is written 8: 4;° 
the ratio of 12 to 8, 12: 8, &. 


Ogs. 1]. The expressions g, and 8: 4 are equivalent to each other, and ay 
be exchanged for the other at pleasure. 

2. The English mathematicians put the antecedent for the numerator and the 
consequent for the denominator, as above; but the French put the consequent 
for the numerator and the antecedent for the denominator, The English method 
appears to be equally simple, paid 9 is claimed to be the most in accordance with 
reason. 

3. In order that concrete nampa may have a ratio to each other, théy must 
necessarily express objects so far of the same nature, that one can be properly 
said to be equal to, or greater, or less than the other. (Art. 89,2.) Thus a foot 
has a ratio toa yard; for one is three times as long as the other ; but a foot has 
not properly a ratio to an hour, for one cannot be said to be longer or shorter 
than the other. 


Qurst.—305. What is ratio? 306. What are the two given numbers called 
when spoken of together? What, when spoken of separately? 307. In how 
many ways is ratio expressed % What is the first? The second? Obs. Which 
ofthe terms do English mathematicians put for the numerator? Which do the 
French? In order that concrete numbers may haye a ratio to each other, what 
kind of objects must they express ? 
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308. A direct ratio is that which arises from dividing the 
antecedent by the consequent, as in Art. 3805. 


809, An inverse or reciprocal ratio, is the ratio of the re- 
ciprocals of two numbers. oe Oo. Wey sca =~ 
direct ratio of 9 to 8, is 9: 8, or $; the reciprocal ratio is +: h 
or }+1=8; (Art. 139 ;) that 4 is, the consequent 3, is aivided 
by ey antecedent 9. 

Note.—The term inverse, signifies inverted. Hence, 

A reciprocal ratio is expressed by inverting the fraction which 
expresses the direct ratio ; or when the notation is by points, by in- 
verting the order of the terms. Thus, 8 is to 4, inversely, as 4 to 8. 


309.a. A simple ratio is a ratio which has but one antece- 
dent and one consequent, and may be either direct or inverse ; 
as 9:8,or}:4 

310. A compound ratio is the ratio of the products of the 

ee rons terms of two or more simple ratios. Thus, 

2 The simple ratio.of te%, wc. poe Sas. 8% 
“—_ And Sass SohOfes sma ataswer I.: ee ni 
“ The ratio compounded of these is 72:12 = 6. 


«* Oss. 1. A compound ratio is of the same nature as any other ratio. The term 
“yatio is used to denote the origin of the ratio in particular cases. 
“~ A compound ratio is equal to the product of the simple ratios. 


x. 1, What is the ratio of 14 to 7? Ans. 2. 
hat is the ratio of 8 to 7? Ans. 3. 
8. What is the ratio of 10 to 2? 16to4? 18 to 9? 24 to 
82 80to6? 25tod? 2Z7to9? 40to8? H56to7? 84 to12? 
4, What is the ratio of 9 to 18? 10to17? 21 to 43? 


Requivedthe ratio of.the followin umbers: 
y 


“5. 63 to 7 is TT teas ‘nl 17. 15 Ibs. to 3 Ibs. 
; 8 90 t0 15 } 12. 12to 844,18. 21 lbs. to 7 lbs. 
/} 7. 120 to 12 \ 13. 15 to 105-4 419. 35 bu. to 5 bu. 

8 

9 

0 


. 117 to 18 | 14. 21 to 168 | j20. 84 yds. to 12 yds. 
. 168 to 24 | 15. 83 to 182 })/21. 96 gals.to 24 gals. 
. 266 to 88 / 16. 46 to 184 \/ 22. 75s. to 15s. 


IO ae 


Quest.—308. What is a direct ratio? 309. What is an inverse or reciprocal 
ratio? How is a reciprocal ratio expressed by a fraction? How by points 2 
309.a. What is a simple ratio? 310. What is a compound ratio? Obs. Does it 
differ in its nature from other ratios ? 


23. What is i ratio of £1 to 10s. ? Y 


Note.—£1 is 20s. The question then is simply this: what is the ratio of 20 
to 1038.2? Ans. 2. 


24. What.is the ratio of £2 to 58.2? Of £3 to 12s.? 


.911, From the definition of ratio and the mode of express- 
ing it in the form of a fraction, it is obvious that the ratio of 
two numbers is the same as the value of a fraction whose nu- 
merator and denominator are respectively equal to the antece- 
dent and consequent of the given couplet; for, each is the guo- 
tient of the numerator divided by the denominator. (Arts. 
110, 305.) - 


Oss. From the principles of fractions already established, we may, therefore, 
deduce the following general principles respecting ratios, 


312. To multiply the antecedent of a couplet by any num- 
ber, multiplies the ratio by that number ; and to divide the ante- 
dent, divides the ratio: for, multiplying the numerator, multi- 
plies the value of the fraction by that number, and dividing 
the numerator, divides the value. (Arts. 111, 112.) 

Thus, the ratioof 16: 4is 4; 
The ratio of 16x2:4 is 8, which equals 4x2; 
And the ratio of 16+2:4i32, ge SS 


313. To multiply the consequent of a couplet by any num 
divides the ratio by that number ; and to divide the conse 
multiplies the ratio ; for, multiplying the denominator, 
the value of the fraction by that number, and dividing the de- 
nominator, multiplies the value. (Arts. 118, 114.) 


Thus, the ratioof 16:4 is 4; 
The i 1 (2 is 2, which equals 4+2 ; 


And - 16:442is8, “ “Ax, 


314. To multiply or divide both the antecedent and conse- 
quent of a couplet by the same number, does not alter the ratio ; 
for, multiplying or dividing both the numerator and denomi- 


Quustr.—311. What is the ratio of two numbers equal to? 312. What is the 
effect of multiplying the antecedent of a couplet by any number? Of dividing 
the antecedent ? How does this appear? 313. What is the effect of multiply- 
ing the consequent by any number? Of dividing the consequent? Why? 
314. What is the effect of multiplying and dividing both the antecedent and con- 
sequent by the same number? Why? 


” 
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nator by the same number, does not alter the value of the 
fraction. (Art. 116.) 


Thus, the ratioof 12:4 is3; 
The “ 12x2:4x2is 3; 
And we 12+2:4+2 is 3. 


315. If the two numbers compared are egual, the ratio is a 
unit or 1, and is called a ratio of equality. Thus, the ratio of 
6x2: 12is 1; for the value of }2=1. (Arts. 117, 121.) 


316. If the antecedent of a couplet is greater than the con- 
sequent, the ratio is greater than a wit, and is called a ratio 
of greater inequality. Thus, the ratio of 12: 4is 3; for the 
value of 2=8. (Art. 117.) 


317%. If the antecedent is Zess than the consequent, the ratio 
is less than a wnit, and is called a ratio of less inequality. 
Thus, the ratio of 8: 6 is 2, or 3; for =}. (Art. 120.) 


®,, Oss. 1. The direct ratio of two fractions which have a common numerator, is the 


-*same as the reciprocal ratio of their denominators. Thus, the ratio of a i 2 
“is the same as $: 4, or 8: 4, 
“2. The ratio of two fractions which have a common denominator, is the same 
as the ratio of their nwmerators. Thus, the ratio of g : 3 is the same as that of 
* 8 :4, viz: 2. Hence, 


317.0. The ratio of any two fractions may be expressed in 
ole numbers, by reducing them to a common denominator, 
a en using the numerators for the terms of the ratio. 
(Art. 814.) Thus, the ratio of t to 7 is the same as ;%: ;4, or 6: 2. 

25. What is the direct ratio of 3 : 9, expressed in the lowest 
terms? What the inverse ratio? 

_ Ans. $3; andi+4=3. (Arts. 308, 809.) 

26. What is the inverse ratio of 4to 12? Of6to18? Of 
9 to24? Of 21 to252 Of 40 to 56? 

27. What is the direct ratio of 15s. to £2? Of 18s. 6d. to 
£1? Of £2, 10s. to £3, 5s. ? 

28. What is the direct ratio of 6 inches to 8 feet ? 

29. What is the direct ratio of 15 oz. to 1 ewt. ? 


Quest.—315. When the two numbers compared are equal, what is the ratio? 
What is it called? 316. When the antecedent is greater than the consequent, 
what is the ratio? What isit called? 317; If the antecedent is less than the 
consequent, what is the ratio? What is it called ? 


an 
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PROPORTION. 


518. Proportion és an equality of ratios. Thus, the two 
ratios 6: 8 and 4: 2 form a proportion; for §=4, 


Oxzs. The terms of the two couplets, or the numbers of which the pro- 
portion is composed, are called proportionals. 


319. Proportion may be expressed in two ways. “ 


First, by the sign of equality (=) placed between the two 
ratios. 

Second, by four points or a double colon (: : ) placed between 
the tworatios. Thus, each of the expressions, 12:6=4 : 2, and 
12:6::4:2, isa proportion, one being equivalent to the other. 

Oxs. The latter expression is read, “the ratio of 12 to 6 equals the ratio of 
4 to 2,” or simply, “ 12 is to 6 as 4 is to 2.” 


829. The number of terms in a proportion must at least be 
Jour, for the equality is between the ratios of two couplets, and 
each couplet must have an antecedent and a consequent. 

There may, however, be a proportion formed from three 
numbers, for one of the numbers may be repeated so as to form 
two terms. Thus, the numbers 8, 4, and 2, are proportional; 
for the ratio of 8: 4=4:2. It will be seen that 4 is the con~ gil 
sequent in the first couplet, and the antecedent in the last. It 
is therefore a mean proportional between 8 and 2. “+. 


Ozs. 1. In this case, the number repeated is called the middle term, or mean 
proportional between the other two numbers. 

The dast term is called a third proportional to the other two numbers. Thus 
2 is a third proportional to 8 and 4. 

2. Care must be taken not to confound proportion with ratio. In asimple ratio 
there are but two terms, an antecedent and a consequent; whereas in a propor- 
tion there must at least be four terms or twocouplets. (Aris. 305, 318.) 

Again, one ratio may be greater or less than another; the ratio of 9 to 3 is 
greater than the ratio of 8 to 4, and less than 18 to 2. One proportion, on the 
other hand, cannot be greater or less than another; for equality does not admit 


ef degrees. 


* 


Quest.—318. What is proportion? Os. What are the numbers of which a 
proportion is composed, called? «319. In how many ways is proportion ex- 
pressed? What is the first? -The second? 320. How many terms must there 
bein a proportion? Why? Can a proportion be formed of three nambers ? 
How? Will there be four terms in it? Obs. What is the number repeated 
called? What is the last term called insuch a case? What is the difference 


between proportion and ratio? 
TP. 10 
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del. The first and last terms of a proportion are called the 
extremes ; the other-two, the means. 


Oss. Homologous terms are cither the two antecedents, or the two consequents. 
Analogous terms are the antecedent and consequent of the same couplet. 


822. Direct proportion is an equality between two direct 
ratios. Thus, 12:4::9:3 is a direct proportion. 
Oss. In a direct proportion, the first term has the same ratio to the second, as 
the third has to the fourth. 
823. Inverse or reciprocal proportion is an equality between 
a direct and a reciprocal ratio. Thus,8:4:: 34:3; or 8 is to4, 
reciprocally, as 8 is to 6. 


Oss. In a reciprocal or inverse proportion, the first term has the same ratio to 
the second, as the fourth has to the third. 


324. If four numbers are proportional, the product of the ex- 
tremes is equal to the product of the means. Thus, 8:4::6:38 
is a proportion: for $=§. (Art. 318.) 

Now 8x8=4x6. 

Again, 12:6::2:4 is a proportion. (Art. 323.) 

And 12xj{=6x}. 


Oss. |. The truth of this proposition may also he illustrated thus: 
The numbers 2:3::6:9 are obviously proportional. (Art. 318.) 
For g=6. (Art. 120.) Now, 
Multiplying each ratio by 27, (the product of the denominators,) 


= 2x2i 6x27 
The proportion becomes $55 seaSEe (Art 284. Ax. 6.) 

Dividing both the numerator and the denominator of the first corplet by 33 
(Art.116 5) or canceling the denominator 3, and the same factor in 27 ; (Art. 1363) 
also canceling the 9, and the same factor in 27, we have 2x9=6x3. But2and 
9 are the extremes of the given proportion, and 3 and 6 are the means; hence, 
the product of the extremes 2x 9=6 x 3, the product of the means. 

2. Conversely, if the product of the extremes is equal to the product of the 
means, the four numbers are proportional ; and if the products are not equal, the 
numbers are pot proportional. 


325. Proportion is divided into Simple and Compound. 


Qurst.—321. Which terms are the extremes? Which the means? Obs. What 
are homologous terms? Analogous terms? 322. What is direct proporiion 2 
Obs. In direct proportion what ratio has the first term to the second 2? 323. What 
is inverse proportion? Obs. What ratio has the first term to the second in this 
case? 324. If four numbers are proportional, what is the product of the ex- 
tremes equal to? Obs. If the product of the extremes is equal to the product of 
the means, what is true of the four numbers? If the products are not equal, what 
is true of the numbers? 329. Into what is proportion divided ? Z 
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SIMPLE PROPORTION. 


326, Sruprze Proportion is an equality between two simple 
ratios. It may be either direct or inverse. (Art. 809.a.) 


If four numbers are in proportion, we have seen that the 
product of the extremes is equal to the product of the means. 

Hence, if the product of the means is divided by one of the 
extremes, the guotient will be the other extreme; and if the pro- 
duct of the extremes is divided by one of the means, the quo- 
tient will be the other mean. For, if the product of two factors 
is divided by one of them, the quotient will be the other fac- 
tor. (Art. 291.) 

Take the proportion 8:4:: 6:3. 

Now the product 8x3+4=6, one of the means; 

So the product 8x8+6=4, the other mean; 

Again, the product 4x 6+8=3, one of the extremes ; 

And the product 4x6+38=8, the other extreme. Hence, 


326.0. If any three terms of a proportion are given, the fourth 
may be found by diwiding the product of two of them by the other 
term. 


Oss. Simple Proportion is often called the Rule of Three, from the circum- 
stance that three terms are given to find a fourth. In the older arithmetics, it is 
also called the Golden Rule. But the fact that these names convey no idea g 
the nature or object of the rule, seems to be a strong objection to their use, not 


say a sufficient reason for discarding them. 


Ex. 1. If the first three terms of a proportion are 4, 6, 8, 
what is the fourth term ? 


Suggestion.—Since 6 and 8 are Operation. 
the two means, we divide their pro- 4:6::8:to 4th term. 
duct by 4, which is one of the ex- 8 
tremes, and the quotient is the  4)48 
other extreme or 4th term. 12 Ans, 


Proor.—4 x 12=6x8. (Art. 324. Obs. 2.) 


Quest.—326. What is simple proportion? If the product of the means is di- 
vided by one of the extremes, what will the quotient be? Ifthe product of the 
extremes is divided by one of the means, what will the quotient be? 326.2, When 
three terms of a proportion are given, how is the fourth found? Obs. What is 
simple proportion often called? 
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2. If 12 bbls. of flour cost $72, what will 4 bbls. cost, at the 
same rate ? 


eI gest is evident 12 bbls. have the same ratio to 
4 bbls., as the cost of 12 bbls. ($72) has to the cost of 4 bbls., 
which is required. That is, 


12 bbls. :4 bbls. :: $72: to cost of 4 bbls. 
b 
12)288 
$24 Ans. 
Ozs. 1. It will be noticed that we placed the given number of dollars for the 
third term. This we did because the answer required is dollars. 
2. We placed the smadller of the other two numbers for the second term, and the 


larger for the first, because 12 bbis. will cost more than 4 bbls.; and therefore 
the answer must be smadler than the third term. 


32d. From the preceding illustrations and principles, we 
deduce the following general 


RULE FOR SIMPLE PROPORTION. 


I. Place that number for the third term, which is of the same 
kind as the answer required. 

Il. Then, tf by the nature of the question the answer must be 
greater than the third term, place the greater of the other two 
numbers for the second term ; but if it is to be less, place the less 
of the other two numbers for the second term, and the other for 
the jirst. 

Ul. Finally, multiplying the second and third terms together, 
divide the product by the first, and the quotient will be the an- 
swer in the same denomination as the third term. 


Proor.— Multiply the first term and the answer together, and 
if the product is equal to the product of the second and third 
terms, the work is right. (Art. 324.) 


Ons. 1. If the first and second terms are compound numbers, they must be 
reduced to the lowest denomination mentioned in either. 


Qurst.—327. In arranging the terms in simple proportion, which number do 
you place for the third term? How arrange the other two numbers? Having 
stated the question, how is the answer found? Of what denomination is the an- 
swer? How is simple proportion proved? Obs. If the first and second terms 
contain different denominations, how proceed? 
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When the third term egntains different denominations, it must also be reduced 
to the dowest denomination mentioned in it. 

2. The process of arranging the terms of a question for solution, or putting it 
into the form of a proportion, is called stating the question. 

3. After solving the following examples by proportion, it will be an excellent 
exercise for the pupil to solve them by analysis. (Art. 296.) 


Demonstration.—1. The reason for placing that number, which is the same 
Kind as the answer, for the third term, instead of the second, is twofold : 

Kirst, this number,in many cases, has no ratio to the first term ; consequently, 
it is absurd to place it fur the second term. (Art. 307. Obs. 3.) 

Second, this arrangement of the terms of a proportion, avoids the necessity of 
whut is called the Rule of Three Inverse. ° 

2. I'he reason for placing the greater of the other two numbers for the second 
term, when the answer is greater than the third term, arises from the fact, 
that the first term of. a proportion has the same ratio to the second, which the 
third has to the fourth or answer; consequently, if the answer is greater than 
the th/rd term, the second term must be greater than the first ; and if the answer 
is Zess than the third term, the second must be /ess than the first. 

3. The reason that dividing the product of the secoud and third terms by the 
first,gives the answer, is because the product of the means is equal to the pro- 
duct of the extremes ; and if the product of two numbers is divided by one of the 
numbers, the quotient will be the other number. (Arts. 291, 324.) 


8. If 6 men dig a cellar in 12 days, how many men will it 
take to dig it in 4 days? 


Suggestion.—Since it will reqnire Statement. 
more men to dig the cellarin4d days 4d.:12d.::6m.: Ans. 
than it will to dig it in 12 days, we 6 
put the larger number of days for 4)72 


the second term, and the smaller Ams. 18 men, 
for the first term. ; 

4. If 6 yards of broadcloth cost 80 dollars, how much will 
20 yards cost? 

5. If 8 bbls. of flour cost $40, what will 15 bbls. cost ? 

6. If 16 lbs. of tea cost $12, what will 41 lbs. cost? 

7. If 12 acres of land produce 240 bushels-of wheat, how 


much will 57 acres produce ? 
8. Ifa man can travel 400 miles in 15 days, how far can he 


% 


travel in 9 days ? oe 


Qurst.—When the third term contains different denominations, what is to be 
done? What is meant by stating the question? Dem. Why place that number 
for the third term which is thé same kind as the answer? Why place the greater 
of the other two numbers for the second term, when the answer is greater than 
the third term? How does it appear that dividing the product of the second 
and third terms by the first will give the answer? 


24* 


294 BIMPLE [Secr. XI. 


» SIMPLE PROPORTION BY CANCELLATION. 


9, If 68 barrels of beef cost $504, what will 7 barrels cost? 
Suggestion —Having stated the ques- bbls. bbls. dolls. 
tion, we cancel the factor 7, which is 63:73: 504: Ans, 
common to the jirst and second terms) 9:1 
then proceed as before. 504+ 9=$56. dads 


Proor.—$3 : 7 :: $4: $6. Hence, 


828. When the first term has factors common to either of 
the other two terms. 


Canon the factors which are common, then proceed according 
to the rule above. (Arts. 92. 186.) 


Proor.—Place the answer for the fourth term, then eancel alt 
the factors common both to the means and extremes, and if the 
work is right, none will be left. 

Oss. 1. The question should be stated, before canceling the common factors. 

2, When (he terms are of different denominutions, the reduction of them may 
sometimes be shortened by cancellation. 

10. If 12 yds. of lace cost £1, what will 1 qr. of ayard cost? 

Suggestion.—Mul- yds. qr. 
tiply the first term by 12xX4:1::1X20X12: Ans. 

4 to reduce it to quar- 

ters, and the third Then 5, 20X42 
term by 20 and 12, A2XA 
to reduce it to pence. 


Proor.—t2X4 21:21 2042: . 

11. If 6 men can build a wall in 36 days, how long will it 
take 18 men to build it? 

12. If 10 quintals of fish cost $35, how much will 17 quin- 
tals cost ? 

13. Ifa ship has water sufficient to last a crew of 25 men 


for 8 months, how long will it last 15 men ? 
14. If 12 lbs. sugar cost $1, how much will 84 Ibs. cost ? 


=5 pence. Ans. 


Qurst.—328. When tho first {erm has factors common to eilber of the other 
‘wo terms, how may the operatian be shurlened? How prove simple propos 
tien by saneoilatiosn? 
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15. If 15 lbs. lard cost $1.15, how much will 80 lbs. cost? 
16. If 3 of an acre of land cost £3, how much will $ of an 
acre cost ? 
Operation. 


Suggestion.—State the question as in Acre. Acre. £. 
whole numbers, then inverting the first 5 .7,,3., 


term, which is a divisor, cancel the g ° g°° 7° a 
factors common to the numerators and i es 3 
denominators, and the result £3, is the 5 $ i hap on: 
answer required, 

Sometimes it may be more convenient Or thus, 5|$ 
to arrange the terms of the fractions on $7 
each side of a perpendicular line, as in nis 
division of fractions. Ans.| £4. 


17. If £ of a hogshead of molasses cost $28, how much will 
16 hogsheads cost ? 

18. If 2} yds. of broadcloth cost $18, what will 27 yds. cost? 

19. If 6 acres and 40 rods of land cost $125, how much will 
25 acres and 120 rods cost ? 

20. If 15 yds. of silk cost £4, 10s.,what will 75 yds. cost ? 

21. Ifa railroad car goes 35 m. in 1 hr. 46 min., how far 
will it go in 3 days? 

22. If 43 lbs. of chocolate cost 9s., what will 224 Ibs. cost? 

23. If 352 lbs. of butter cost $4, what will 15} lbs. cost? 

24. If 84 Ibs. of cheese cost $52, what will 60 lbs. cost ? 

25. If 3 of aship is worth $6000, how much is ;% of her 
worth ? 

26. If4ibu. of wheat make i barrel of flour, how many 
barrels will 84 bu. make? . 

27. If the interest of $1500 for 12 mo. is $90, what will be 
“the interest of the same sum for 8 mo.? 

28. lf a tree 20 ft. high, casts a shadow 80 ft. long, how long 
will be the shadow of a tree 50 ft. high? 

29. How leng will it take a steamship to sail reund the 
globe, allowing it te be 25000 miles in circamference, if she 
sails at the rate of 3000 miles in 12 days? 

80. How many acres of land can a man buy for $840, if he 
pays at the rate of $56 for every 7 acres? 


3 


oF 
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81. How much will 85 cwt. of iron cost, at the rate of $91 
for 13 cwt. ? 

82. At the rate of $45 for 6 cwt. of beef, how much can be 
bought for $980 ? 

33. If 9 ounces of silver will make 4 tea spoons, how many 
spoons will 25 pounds of silver make? 

84. If 15 tons of wool are worth $90000, how much are 5 
ewt. worth ? 

85. If 51 yds. of cloth are worth $274, how much are 50} 
yards worth ? 

36. If 60 men can build a house in 904 days, how long will 
it take 15 men to build it? 

87. A bankrupt owes $25000, and his property is worth 
$20000: how much can he pay on a dollar ? 

88. At 7s. 6d. per week, how long can a man board for 
£24, 10s. ? ; 

39. What cost 94 tons of coal, if 141 tons cost £85 ? 

40. What cost 291 yds. of cambric, if 13 yds. cost £8, 
6s. 34d. ? 

41, What cost 3 Ibs. of raisins, at £6, 7s. 6d. per 100 lbs. ? 

42. If 20 sheep cost £37, 124s., what will 311 cost? 

43. At 7s. 6d. per ounce, what is the value of a silver pitcher 
weighing 9 oz. 13 pwt. 8 grs.? i 

44. If 405 yards of linen cost £69, 7s. 6d., what will 248 
yards cost ? 

45. If A can saw a cord of wood in 6 hours, and B in 9 
hours, how long will it take both together to saw a cord ? 

46. A cistern has 3 cocks, the first of which will empty it 
in 10 min.; the second, in 15 min.; and the third, in 80 min. : 
how long will it take all of them together to empty it ? 

47. A man and a boy together can mow an acre of grass in 
4 hours; the man can mow it alone in 6 hours: how long 
will it take the boy to mow it? 


48. If 265.6 yards of cloth cost £678, 15s. 61d., how much 


" ) vill 123.4 yards cost? 


49. What cost 6g-ounces of silver, at 12s. 8d. per ounce? 
50. If 4 of a ship cost £2731, what is 3, worth? 
51. What will 495% yards of velvet cost, if 72 yards cost 
£7, 18s. 4d.2 
* 


wi 
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52. If £100 of bank stock is worth £987, what are £362, 8s. 
Wid. of stock worth ? 

53. If you pay £37, 10s. per ton for iron, at what rate.must 
you sell it to gain the price of 1 ton on 15 tons? 

54. What will be the rent of 35 acres, 2 roods, 10 r. of land, 
if 46 acres, 3 roods, 14 r. are worth £50 ? 

55. If a landlord deducts 2 on a shilling to his tenant, what 
will be the deduction on £76, 8s. 41d. ? 

56. If 4 and +, of a pasture cost £4, 10s., what will the 
whole pasture cost ? 

57. Bought 840 apples, at the rate of 10 for a penny, and 
240 more, at 8 for a penny: if I sell them at 36 for 4d., shall ¥ 
gain or lose by the operation? 

58. If 27 tons, 3 qrs. 15 lbs. of coal cost $217.83, what will 
119 tons, 1 qr. 10 lbs. come to ? 

59. If a horse can travel 18 m. 3. fur. 25 rods in 8 hours, 
40 min., how far can he travel in 481 hours? 

60. If +4 of a melon cost $4, what will 4} cost? 

61. If 4° of a.cord of wood cost £33, what will 2% cost ? 

62. A jockey bought a horse for $125, and sold him for 
$1624: what per cent. did he make? 

68. A man bought a house for $7265: for how much must 
he sell it to gain 15% per cent. ? 

64. A man bought 175 bbls. of beef, at $9.624 per barrel, 
and sold it at a loss of 74 per cent.: how much did he lose ? 

65. If the interest of $675.25 is $55.625 for 1 year, how 
much will be the interest of $2368.85 ? 

66, A man pays $1565.50 interest annually, which is 7 per 
cent. on his indebtedness: how much does he owe ? 

67. A merchant paid $45265 ad valorem duties, which was 
231 per cent. on the goods he imported: what was the value 
of the goods? 

68. A speculator sold a house 15 per cent. less than cost, 
_-and thereby lost $500; if he had kept it 1 day longer he could 
have sold it so as to make 15 per cent. How much did the 
house cost, and what could he have got by keeping it ? 

69. What must be the length of a board which is 93 in. wide, 
to make a square foot ? 

240. If 871 yds. carpeting 1} yard wide will cover a floor, 
how many yards 2 yd. wide will it take to cover it? 


“a 
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COMPOUND PROPORTION. 
329. Comrounp Proportion is an equality between a 
compound ratio and a simple one. (Arts. 309.a., 310.) 


Thus, 8:4) - : 
oe 6-3¢ 221238, is a compound proportion. 


That is, 8x6:4x8::12:38; for, 8x6x3=4x3x12. 


Ozs. Compound proportion is sometimes called Double Rule of Three, and is 
ehiefly applied to the solution of examples which would require two or more 
statements in simple proportion. 


Ex. 1. If 4 men can earn $24 in 6 days, how much can 8 
men earn in 10 days? 


Suggestion—We place the $24, Operation. 
which is the same kind as the answer, 4m.: 8m. t io) Bee 
for the third term. We then take 6d.: 10d. § "" *""* 
the other numbers in pairs, two of a 24 x 8 x 10=1920, 
kind, and arrange each pair accord- and 4x, 6=24. 

A : Now 1920+24=80., 
ing as the answer would be greater 

or less than the third term,if it de- Ans. 00 delist. 
pended on this pair alone. Thus, since 8 men will earn more 
than 4 men, we place the larger for the second term and the 
smaller for the first,as in simple proportion. Again, since the 
given men can earn more in 10 days than in 6 days, we place 
the 10 for the second term and 6 for the first. Finally, we di- 
vide the product of all the numbers standing in the 2d and 3d 
places of the proportion, by the product of those standing in 
the first place, and the quotient is the answer. 


Note.—1. The learner will observe, that it is not the ratio of 4 to 8 alone, nor 
that of 6 to 10, which is equal to the ratio of 24 to the answer, as it is sometimes 
stated ; but it is the ratio compounded of 4 to 8 and 6 to 10, which is equal to the 
ratio of 24 to the answer. Thus, 4x 6:8 x 10::24:80, the answer. 

2. A compound proportion, when stated as above, is read, “ the ratio of 4 inte 
6 is to 8 into 10 as 24 to the answer.” 


Querst.—329. What is compound proportion? Ods. To what is it chiefly 
applied? What is it sometimes called? 


Arts, 329, 350.] PROPORTION, 299 


330, From the preceding illustrations and principles, we 
derive the following general 


RULE FOR COMPOUND PROPORTION. . 


I. Place that number which tis of the same kind as the answer 
required for the third term. 

Il. Then take the other wumbers in pairs, or two of a kind, 
and arrange them as in simple-proportion. (Art. 827.) 

Ill. Finally, multiply together all the numbers in the sécond 
and third terms, divide the result by the product of those in the 
jist term, and the quoteent will be the fourth term or answer 
required, 


Proor.—Multiply the answer into all the first terms or an- 
tecedents of the several couplets, and if the product is equal to 
the product of the second and third terms, the work is right. 
(Art. 324.) 


Ozs. 1, Among the given numbers there is but ene which is of the same kind 
as the answer. This is sometimes called the odd term, and must always be 


placed for the third term. 
2, Questions in compound proporticn may be solved by Analysis ; also by 


Simple Proportion, by making two or more separate statements. 
It will be an excellent exercise for the pupil to solve the following examples 


by each of these methods. 

1. If 5 men can mow 20 acres of grass in 4 days, working 
10 hours per day, how much can 8 men mow in d days, work- 
ing 12 hours per day ? 


Operation. 
5m.: 8m. ) Aeres. 8x5 x12 x 20=9600. 
4d.: 5d. $::20: Ans. 5x4x10=200. 
10 hr. : 12 hr. b 9600-+200=48 acres. Ans. 


2. A man having agreed to build a wall 27 rods long, found 
that 12 men had built only 9 rods of it in 6 days: how many 
men must be employed to build the remainder in 4 days ¢ 


Ques7.—330, In stating a question in compound proportion, which number 
do you put for the third term? How arrange the other numbers? Having 
stated the question, howis the answer found? How is compound proportion 
proved? Obs. Among the given numbers, how many are of the same kind as 
the answer? How may questions in compound proportion be solved by simple 


proportion ? 


s 
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COMPOUND PROPORTION BY CANCELLATION. 


3. If 8 men can clear 80 acres of land in 63 days, working 
10 hours a day, how many acres can 10 men clear in 72 days, 
working 12 hours a day ? 

Having stated the question, can- Statement. 
cel all the factors in the jirst, 8m.:10 m.) Acres. 
terms which are common to the 68d. : 72d. (: 30: Ans. 
second or third terms. 10 hr.: 12 hr. 


9 
10X72X12X30_ 16x72X12X30_ 360 
8X63X10 ~~ Bx6sxip — 7 
7 


8a. Hence, when the jirst terms have factors common to 
the second or third terms. 


=51% 4, “Ans. 


Cancel the fuctors which are convmon, then proceed according 
to the rule above. (Art. 330.) 

Proor.—Place the answer for the fourth term, cancel all the 
Jactors in the first and fourth terms, which are common to the 
second and third terms ; if the work is right, none will remain. 
© Oss. Instead of placing points between the first and second terms, it is some- 
times more convenient to put a perpendicular line between them as in division 
of fractions. (Art. 140.) This will bring all the terms, whose product is to be 
the dividend on the right of the line, and those whose product is to form the di- 
visor, on the left. In this case the third term should be placed below the second 
terms, wilh the sign of proportion (::) before it, to show its origin, and its rela- 
tion to the answer. 

4, If a man can walk 192 miles in 4 days, traveling 12 hours 
a day, how far can he go in 24 days, trayeling 8 hours a day? 

The product of the an- Operation. 
tecedents, 4 x 12, has the Ad. PA da. 2 
same ratioto the product 4% hr.| $ hr. 2 
of the consequents, 24 x 8, ::192 miles. 
as 192 has-to the Ans. Ans, | 192% 2xX2=768 m. 


5. If 8 men can make 9 rods of wall in 12 days, how many 
men will it require to make 36 rods in 4 days? Ans. 96 m. 


QuesT.— 331. When the first terms haye factors commen to the second and 
third terms, how proceed? How prove compound proportion by cancellation? 
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6.glf 5 men make 240 pair of shoes in 24 days, how many 
men will it require to make 300 pair in 15 dave? 

7. If 60 lbs. of meat will supply & men 15 days, how long 
will 72 lbs. last 24 men ? 

8. If 12 men can reap 80 acres of wheat in 6 days, how long 
will it take 25 men to reap 200 acres ? 

9. If 18 horses eat 128 bushels of oats in 82 days, how many 
bushels will 12 horses eat in 64 days? 

10. If 8 men can build a wall 20 ft. long, 6 ft. high, and 4 
ft. thick, in 12 days, how long will it take 24 men to build one 
200 ft. long, 8 ft. high, and 6 ft. thick? 

11. If 8 inen reap 36 acres in 9 Ceys, working 9 hours per 
day, how many men will it take co reap 48 acres in 12 days, 
working 12 hours per day? 

12. If $100 gain $6 in 12 months, how long will it take $400 
to gain $18? Ans. 9 mos, 

13. If $200 gain $12 in 12 m., what will $400 gain in 9 m.? 

14. If 8 men spend £32 in 13 weeks, how much will 24 men 
spend in 52 weeks? 

15. If 6 men can dig a drain 20 rods long, 6 feet deep, and 
4 feet wide, in 16 days, working 9 hours each day, how many 
days will it take 24 men to dig a drain 200 rods long, 8 feet 
deep, and 6 feet wide, working 8 hours per day ? 

16. If 3 lbs. of yarn will make 10 yards of cloth 13 yard 
wide, how many pounds will be required to make a piece 100 
yards long, and 11 yd. wide? ~ 

17. A general wished to remove 80000 lbs. of provision from 
a fortress in 9 days, and it was found that in 6 days 18 horses 

had carried away but15 tons: how many horses — be re- 
quired to carry the remainder in 8 days? 

18. If a man travels 130 miles in 8 days, when the days 
are 14 hours long, how long will it take him to travel ¢ 890 
miles when the days are 7 hours long? 

19. If the price of 10 oz. of bread is 5d., when corn is 4s. 2a. 
per bushel, what must be paid for 3 lbs. 10 oz. When corn is 5s, 
5d. per bushel 2 

20. If 6 journeymen make 132 pair of boots in 4} weeks, 
working 5} days a week, and 12? hours per day, how many pair 


will 18 men make in 134 wocks, working 4} days per weeks 


cud 11 hours per day? 4 


é 


o 


“ 


- 
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SECTION XIII. 


DUODECIMALS. 


Arr. 832. DuopEomMats are a species of compound numbers, 
the denominations of which increase and decrease uniformly in 
a twelvefold ratio. Its denominations are feet, inches or primes, 
seconde, thirds, fourths, fifths, &e. 


Note.—The term duodecimalis derived from the Latin numeral duodecim, which 
signifles twelve. 


TABLE. 

12 fourths (”) make 1 third, marked ’” 
12 thirds ss second, Sine fe 
12 seconds “¢ 1 inch or prime, «an. or! 
12 inches or primes = 1 foot, eS ie 
Hence, 1’ =45 of 1 foot. 

1” Soh of Lin oF is of 5 mst Sigs hy of 1 ft. 

"=k, of 1’, or 7 of sa of =; of 1 ft=yyby of 1 ft. 


Oss. The accents used to distinguish i. different denominations below feet, 
are called Indices. 
333. Duodecimals are added_and subtracted in the same 
manner as other compound numbers. (Arts. 168, 169.) 


1. Add together 15 ft. 6’ 9”; 20 ft. 7’ 8”; 11 ft. 8’ 5” and 
41 ft, 7' 3”, ‘bis 89 ft. 6’ 1”. 

2. Add together 21 ft. 37"; 48 ft. 4’ 8’; 18 ft. 8’ 9”. 

8. Add together 45 ft. 2’1”; 68 ft. 5/38”; 79 ft. 5/10”. 

4, Add together 98 ft. 5’ Ait 69 ft. 4’ 6: 84 ft. 9° 4" 

5. Add together 68 ft. 3’ 9”; 89 ft. 8’ 7’; "94 ft. 8’ 3, 

6. Add together 178 ft. 8’ 9’. 241 ft. 6’ Bi 476 ft. 9’ 10”, 

7. From 46 ft. 5! 7” subtract 19 fi:84 110", Ane. 26 ft. 8’ 9”, 

8. From 78 ft. 4’ 5” subtract 86 ft. 6’ 8”. 


* 


QuerstT.—332. What are duodecimals? What are its denominations? Note. 
What is the meaning of the term duodecimal? Repeat the Table. Obs. What 
are the accents called which are used to distinguish the different denominations ? 
333, Tiow are duodecimals added and subtracted ? 


Arts. 332-335. ] DUODECIMALS, 303 


9. If from a board measuring 19 ft. you take 7 ft. 6’ 6”, how 
much will be left? 
10. What is the sum and difference of 28 ft. 5’ and 48 ft. ? 
11. What is the sum and difference of 68 ft. 4’ 6” and 51 ft.? 
12 Whatis the sum and difference of 125 ft. 8’ 5” and 108 ft. 
g 4/2 


MULTIPLICATION OF DUODECIMALS. 


384. Duodecimals are principally applied to the measure- 
ment of surfaces and solids. (Arts. 153, 154.) 


Ex. 1 How many square feet are there in a board 8 ft. 9 in, 
long, and 2 ft. 6 in. wide ? 

Suggestion.—We first multiply each de- Operation.. 
nomination of the multiplicand by the 8 ft. 9’ length. 
number of feet in the multiplier, beginning 2 ft. 6’ width. 
at the right hand. Thus, 2 times 9’ are 17 tt. 6’ 

18’, equal to 1 ft.and 6’. Setthe6’/under 4 ft. 4/6” 
inches, and carry the 1 ft. to thenext pro- 21 ft. 10’ 6”. Ans, 
duct. 2 times 8 ft. are 16 ft., and : to 

carry makes 17 ft. Again, since 6/=,5 of a ft., and 9’=,%, of 
a ft., 6’ into 9/ is 3 of a ft.=54”, or vi and 6. Write the 6” 


ed aoe 
one ples to the right of inches, ond carry the 4’ to the — 
product. Then 6/ or 54 of a foot multiplied into 8 ft.=#§ of 


a ft., or 48’ and 4’ to aie make 52’; but 52/=4 ft. aioe 4’, 
Daye adding the partial products, the sum is 21 ft. 10’ 6”, 


Oss. It will be seen from this operation, that feet multiplied into feet, produce 
feet; feet into inches, produce inches; inches into inches, produce seconds ; and 
jn each case the product of any two factors has as many accents as the factors 


have. Hence, 

$306 To find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the two factors together, and the sum will 
be the index of their product. 

Thus, feet into feet, produce feet; feet into inches, produce 


——— 


Quusr.—334. To what are duodecimals chiefly applied? 335. How find the 
denomination of the product in duodecimals? What do feet into feet produce ? 
Feet into inches? Feet into seconds? What do inches into inches produce ? 
Ynches into thirds? Inches into fourths? Seconds into seconds? Seconds into 
thirds? Seconds into eighths? Thirds into thirds? Thirds into sixths ? 
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inches; feet into seconds, produce seconds; feet into thirds, 
produce thirds, &e. 
Inches into inches, produce seconds; inches into seconds, 
produce thirds; inches into fourths, produce fifths, &ec. 
Seconds into seconds, produce fourths; seconds into thirds, 
produce fifths ; seconds into sixths, produce eighths, dc. 
Thirds into thirds, produce sixths; thirds into fifths, pro- 
duce eighths; thirds into sevenths, produce tenths, &c. 
Fourths into fourths, produce eighths; fourths into eighths, 
produce twelfths, &e. 


Note.—The foot is considered the unit, and has no index. 


For the explanation of the apparent contradiction involved in multiplying feet 
by feet, &c., see Higher Arithmetic. (Art. 516. Obs, 3.) 


36, From these illustrations we have the following 


RULE FOR MULTIPLICATION OF DUODECIMALS, 


I. Place the several terms of the multiplier under the cor- 
responding terms of the multiplicand. 


Il. Multiply each term of the multiplicand by each term of 
the multiplier separately, beginning with the lowest denomina- 
tion in the multiplicand, and the highest in the multiplier, and 
write the first figure of each partial product one or more places 
to the right, under its corresponding denomination. (Art. 335.) 

Ill. Linally, add the several partial products together, carry- 
ing 1 for every 12 both in multiplying and adding, and the sum 
will be the answer required. 

Oss. 1, It issometimes asked whether the inches in duoilecimals are lincar, 
square, or cubic. The answer is, they are bee ae An inch is 1 twelfth of a foot. 
Hence, in measuring surfaces an inch is ~ 12 1 of a square foot; that » a surface 1 
foot Jong and 1 inch wide. In measuring solids, an inch denser as Ts s of a cubic 
foot. In common language, these inches are called Zumber inches, or carpenters? 
tnches. Sas 

2. Mechanics, and surveyors of wood and lumber, in taking dimensions of 
their work, lumber, &c., often call the inches a fractional part of a foot, and 


then find the contents in feet and a fraction of a foot. Sometimes inches are re- 
garded as decimals of a foot. 


Quzst.—336. What is the rule for multiplication of duodecimals? Obs. What 
kind of inches are those spoken of in measuring surfaces by duodecimals? In 
measuring solids? In common language what are they called ? 


Arr. 336.] DUODECIMALS. 805 


2. How many square feet are there in a board 18 feet 9 
inches long, and 2 feet 6 inches wide ? 

3. How many square feet are there in a board 14 feet 10 
inches long, and 11 inches wide? 

4. How many square feet in a gate 12 feet 5 inches wide, 
and 6 feet 8 inches high? 

5. How many square feet in a floor 16 feet 6 inches long, 
and 12 feet 9 inches wide ? 

6. How many square feet in a ceiling 53 feet 6 inches long, 
and 25 feet 6 inches wide? 

7. How many square feet are there in a stock of 6 boards 
17 feet 7 inches long, and 1 foot 5 inches wide? 

8. How many feet in a stock of 10 boards 12 feet 8 inches 
long, and 1 foot 1 inch wide? 

9. How many cubic feet in a stick of timber 12 feet 10 inches 
long, 1 foot 7.inches wide, and 1 foot 9 inches thick ? 

10. How many cubic feet in a block of marble 8 feet 4 inches 
long, 2 feet 6 inches wide, and 1 foot 10 inches thick ? 

11. How many cubic feet in a load of wood 6 feet 7 inches 
long, 8 feet 5 inches high, and 8 feet 8 inches wide ? 

12. How many feet in a load of wood 7 feet 2 inches long, 
4 feet high, and 8 feet wide ? 

13. iow many feet in a load of wood 9 feet long, 4 feet 3 
inches wide, and 5 feet 6 inches high ? 

14. How many feet in a pile of wood 100 feet long, 54 feet 
high, and 4 feet wide? 

15. How many feet in a pile of wood 150 feet long, 83 feet 
high, and 5 feet wide ? 

16. How many cubic feet in a wall 40 feet 6 inches long, 5 
feet 10 inches high, and 2 feet thick ? 

17. How many solid feet in a vat 10 feet 8 inches long, 7 
feet 2 inches wide, and 6 feet 4 inches deep ? 

18. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, are there in a wall 20 feet long, 10 feet high, and 
12 feet thick ? 

19. How much will the flooring of a room which is 20 feet 
long, and 18 feet wide come to, at 6} cents per square foot? 

90. How much will the plastering of a wall 16 feet square 
come to, at 124 cents per square yard % 
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SHECUTLONS REY: 
INVOLUTION. 


Art. 387. Ixvorution is the process of finding any power of 
a number by multiplying it into itself. 


338. A power is the product arising from multiplying a 
number into itself. Thus,8x8=9. Here 9 is the second power 
of 8. Again, 3x8 x8=27; and 27 is the third power of 3, &e. 


339. Powers are divided into different orders ; as the jirst, 
second, third, fourth, fifth power, &c. They take their name 
from the number of times the given number is used as a jactor, 
in producing the given power. 

3 yards. 

Oss. 1. The original number is called the jirst 
power. Strictly speaking, it is not a power, but 
aroot. (Art. 344.) 

2, The second power of a number is called the 
square ; because the area of a square is obtained 
by multiplying one side into itself, or using it 
twice asafactor. Thus, if the side of a square is 
3 yards, then 3x 3=9 yards, its area; and 3x3= 
9, the second power of 3. (Art. 153. Obs. 3.) 

% 3x 3=9 yards, 
3 feet. 


3 yards. 


3. The third power of a number is also called 
the cube, (Art. 154.) because the solidity of a cu- 
bical body is obtained by multiplying one side 
into itself twice, or using it three times as a 
factor. Thus, if the side of a cube is 3 feet, then 
3x3x3=27 ft. its solidity ; and 3x3x 3=27, the 
third power of 3. (Art. 154. Obs. 3.) 


4, The fourth power of a number is called the 
bequadrate. 


3 feet. 


3x3%3=27 fts 


QurstT.—337. What is involution? 338. What is a power? 339. How. are 
powers divided? From what do they take their name? Obs. What is said to 
be the first power? What i is the second power culled? The third? The fourth 2 
What is the square of 2?” Of 32 42.5? 62 7? 87.9? 102 11? 12?) What is the 
cube of 27 32 42.52% What is the fourth power of 22 32 The fifth power of 22 


= 
Arts. 337-341.] INVOLUTION, 307 


340. Powers are denoted by a small figure placed above the 
given number,at the right band. 

This figure is called the index or exponent, and shows how 
many times the given number is employed as a factor to pro- 
duce the required power. Thus, 

The index of the first power is 1; 

The index of the second power is 2; 

The index of the third power is 3; 

The index of the fourth power is 4; &c. ~That is, 
2'=2, the first power of. 2; 

2?—2 x2, the square, or 2d power of 2; 
2°=2 x2x2, the cube, or 3d power of 2; 
24=2x2x2x2, the biquadrate, or 4th power of 2; 
2°=2x2x2x2~x2, the fifth power-of 2. 

Oxzs. The index of the first power is commonly omitted; for 2!=2, 


1-10. Express the third power of 6. The fourth power of 
12. The square of 16. The cube of 20. The fourth power 
of 25. The fifth power of 72. The sixth power of 100. The 
tenth power of 500. The 15th power of 786. 


841, To involve a number to any required power. 


Multiply the given number into itself, till it is taken as a 
Jactor as many times as there are units in the index of the power 
to which the number is to be raised. (Art. 339.) 


Oss. 1. The number of multiplications in raising a number to any given power, 
is one less than the index of the required power. Thus, the square of 3 is writ- 
ten 3°, and 3x3=9, the 3 is taken twice as a factor, but there is but one multipli- 
cation. 

2. A Fraction is raised to a power by involving both the numerator and denom- 
inator, or multiplying the fraction into itself. Thus, the square of 3 is?x2=4. 

Mixed numbers may be reduced to improper fractions, or the common fraction 
be réduced to a decimal, then raised to the required power. 

3. All powers of 1 are 1; forlx1x1x1, &c.=1. 

4. If two or more powers are multiplied together, their product is that power 
whose index is the sum of the indices of the factors, Thus, 2x 2=4, the 2d pow~ 
er of 2; and 4x4=16, the 4th power of 2; and 16x 16=256, the 8th power 2. 


Quxrst.—340. How are powers denoted? What is this figure called? What 
oes it show? What is the index of the first power? Of the second? Third? 
Fourth? Fifih? Sixth? 341. How is a number involved to any required 
power? Obs. How many multiplications are there in raising a number toa 
given power? How is a fraction raised to a power? A mixed number? What 
are all powers of 1? If two or more powers are multiplied together, what power 


is the product? 
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/ 


Again, the second power into the third produces the jifth power; the fourth 
into the jifth, the ninth power, &c. 


11. What is the square of 24? 


Common Operation. © Analytic Operation. 
24 94=2 tens or 2044 units. 
24 24—9% tens or 20+4 units. 
96 —80+16 
48 400+80 
576 Ans. And 400 +160+16=576. 


It will be seen from the analytic operation that the square 
of 20+4 contains the square of the first part, viz: 20x 20= 
400, added to twice the product of the two parts, viz: 20x4+ 
20 x4=160, added to the square of the last part, viz: 4x4= 
16. Hence, 


342. The square of any number which consists of two figures, 
is equal to the square of the tens, added to twice the product of 
the tens into the units, added to the square of the units. 


Ons. 1. The product of any two factors cannot have more figures than both 
factors, nor but one less than both. For example, take 9, the greatest number 
which can be expressed by one figure. (Art. 7.) And (9)*, or 9x 9=81, has two 
figures, the same number which both factors have. 99 is the greatest number 
which can be expressed by two figures; and (99)*, or 99 x 99=9801, has four fig- 
ures, the same as both factors have ? 

Again, 1 is the smallest number expressed by one figure, and-(1)?, or lx 1=1, 
has but one figure less than both factors. 10 is the smallest number which can 
be expressed by two figures; and (10)?, or 10 x 10=106, has one figure less than 
both factors. Hence, 

2. Any square number cannot have more figures than double the number of the 
root or first power, nor but one less. 

3. A cube cannot have more jigures than triple the number of the root or first 
power, nor but two less. 


12, What is the square of 45? 50? 75? 100? 540? 
18. What is the cube of 5% Of 8? 10? 12% 60? 
14. What is the fourth power of 8% Of4? 16? 20? 
15. What is the fifth power of 2? Of38? 4? 52 62 
16. What is the square of $? Of}? 42 22 32 39 
17. What is the cube of 2? Of 2 Of 7? Of 42 
18. What is the square of 25? Of81? 52? 103? 


* 


Qurs.— 342. What is the square of any number consisting of two figures 
equal to? Obs. How many figures are there in the product of any two factors ? 
How many figures will the square of a number contain? The cube? 


Ants. 342-345.] EVOLUTION. 309 


19. What is the square of = ¢ Of38.95% Of 10.252 

20. What is the cube of .5? .05? .005? .0005? .000052 

21. What is the 4th power rot 2 yes 5.01? 20.02? 45.1? 

22. What is the 8d power ee we! gi? 2282 237? 

23. What is the cube of 1153? 22811? “46372 

24. The 5th power of .045? hOB The 12th power of .007? 
26. The 20th power of 5? 27. The 30th power of 4? 


28. The 40th power of 8? 29. The 51st power of 2? 


EVOLUTION. 


343. Evorution és the process of finding the root of a given 
number by resolving it into equal factors. 


344, The noor of a number is a factor, which being multi- 
plied into itself a certain number of times, will produce that 
number. Thus, 2 is a root of 4, because when multiplied into 
itself, it produces4. So 3 is a root of 27, because 3 x 3 x 3=27. 

Ozs. The number of times the root must be taken as a factor to produce the 


given number, is denoted by the name of the root. Thus, when it is sazd that 2is 
the 4th root of 16, the name of the root shows that 2 must be taken 4 times as a 


factor to produce 16; and 2 x2x2x2=16, 


945, Evolution is the opposite of involution. (Art. 337.) 
One is finding a power of anumber by multiplying it into itself ; 
the other is finding a root by resolving a number into equal 
factors. 


Roots. lee 3 4 5 6 # 8 i) 10 | ll 12 
Squares, 1 | 4 9 16 25 | 36 | 49] 64] 81 100 121 144 
Cubes. |: eleSe | 27 | 64 125 |216 | 343 | 512 | 729 | 1000 | 1331 | 1728 


Oxs. 1. Powers and roots are therefore correlative terms. If one number is a 


power of another, the latter is a root of the former. Thus, 27is the cube of 35 
and 3 is the cube root of 27. 

2. In subtraction a number is resolved into two parts ; 

In division, a number is resolved into two factors ; 

In evolution, a number is resolved into equal factors. 


Qursr.—343. What is Evolution? 344. What isaroot? Obs. How do you 
know how many times the root must be taken as a factor to produce the given 
number? What does the square root denote? The cube root? The fourth 
root? 345. Of what is evolution the opposite ? Into what are numbers resolyed 
in subtraction? In division? In evolution ? 
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MENTAL EXEROISES. 


1. What is the-square root of 25% Ans. 5. 

8-5. The square of 92 162 386% 492% 64? 81? 100? 
121? 144? 

6. What is the cube or third root of 8? 

Solution.—If we resolve 8 into three equal factors, each of 
these factors is 2: for2x2x2=8. Therefore, the cube root 
of 8 is 2. 

7-9. What is the cube root of 27% 64% 1252 

10. What is the fourth root of 16? 

11. What is the square root of 54? 


Solution.—The square root of the numerator 9, is 8; and the 
square root of the denominator 16, is 4. Therefore 2 is the 
square root of 9. 

12. What is the square root of }? Ans. i. 

13. What is the square root of $22 Of 

14. What is the square root of 39? Of 64? 

15. What is the cube root of 4? Ans. 3. 

16. What is the cube root of 3,2? Of 22? 


846, Roots’are expressed in two ways: 
First, by the radical sign (./) placed before a number... 
Second, by a fractional index placed above the number on the 


1 
right hand. Thus, /4, or 42 denotes the square or 2d root 
: 1 4 
of 4; J2T, or 27% denotes the cube or 8d root of 27; /16, 
I 
or 16? denotes the 4th root of 16. 


Oss. |. The figure placed over the radical sign, denotes the rot, or the number 
of equal factors into which the given number is to be resolved. The figure 
for the square root is usually omilted, and simply the radical sign \/ is placed 
before the given number, Thus, the square root of 25 is written J 25. 

2. When a root is expressed by a fractional index, the denominator, like the 
figure over the radical sign, denotes the root of the given number. Thus, (253 

‘ denotes the square root of 255 275 denotes the cube root of 27. 


- 


i 


Qurst.—346. In how many ways are roots expressed? Whatare they? Obs. 
What does the figure over the radical sign denote? What does the denomina- 
tor of a fractional index denote ? 


Arts, 346-349.] EVOLUTION. Stl 


347, A number which can be resolved into equal factors, 
or whose root can be exactly found, is called a perfect power, 
and its root is called a rational number. Thus, 16, 25, 27, &c., 
are perfect powers, and their rocts 4, 5, 3, are rational num- 
bers. 


348. A number which cannot be resolved into equal factors, 
or whose root cannot be exactly found, is called an tmperfect 
power ; and its root is called a Surd, or irrational number. 
Thus, 15, 17, 45, &c., are imperfect powers, and their roots 
8.8+; 4.1+; 6.7+, &e., are surds, for their exact roots can- 
not be extracted. 


Oxzs. A number may be a perfect power of one degree and an imperfect power 
of another degree. Thus, 16is a perfect power of the second degree, but an im- 
perfect power of the third degree; that is, it is a perfect square but not a perfect 
cube. Indeed numbers are seldom perfect powers of more than one degree. 16 
is a perfect power of the 2d and 4th degrees: 64 is a perfect power of the 2d, 3d 
and 6th degrees. 


849, Every. root, as well as every power of 1, is 1. Thus, 
(1)%; (4), (1)*, V1, 1, V1, are all equal. (Art. 341. Obs. 8.) 
17. What is the square root of .25% Ans..5. 


18. What is the square root of 16? .49? .386? .812 
19. What is the square root of .4? 


Suggestion.—The numerator .4 is a perfect power, but the 
denominator 10 is an imperfect power; therefore the root 
cannot be exactly found. 

20.° What is the square root of .9? 

21. What is the square root of .04? The square root of .09 ? 
ME .27?  .642 

22. Express the cube root of 45 both ways upon your slate, 
or on the black board. 

23-80. Express the cube root of 64 both ways; the fourth 
root of 181; the 5th root of 32; the 6th root of 64; the 7th 
root of 84; the 8th root of 91; the 9th root of 105; the 10th 
of 256. : 7 


Quest.—347. What is a perfect power? What is a rational number? 348, 
What is an imperfect power? What is asurd? Obs. Are numbers ever perfect 
powers of one degree and imperfect powers of another degree? Are they often 
perfect powers of more than one degree? 349. What are all roots and powers 
of 14 
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EXTRACTION OF THE SQUARE ROOT. 


350. To extract the square root of anumber is to find a factor, 
which, being multiplied into itself, will produce the given number. 
(Art. 844. Obs.) 


Ex. 1. What is the length of one side of a square room which 
contains 16 square yards ? 


Suggestion.—Let the room be re- 4 yards. 
presented by the adjoining figure. 
It is divided into 16 equal squares, 
which we will call square yards. 

Since the room is square, the ques- 
tion is simply this: What is the 
square root of 16? Now if we re- 
solve 16 into two equal factors, each 
of those factors will be the square 
root of 16. But 16=4x4. There- 4x4=16 yards, 
fore the side of the room is 4 yards. 


4 yards. 


2. What is the length of one side of a square room which 
contains 576 square feet ? 


Suggestion.—Since we may not see at once — Operation. 
what the root of 576 is, we separate it into 576(24 
periods of two figures each, by putting a point 
over the 5, and the 6. This shows that the root 44)176 
is to have two figures, and thus enables us to ~ 176 
find the root of part of the number at a time. 

(Art. 342. Obs. 2.) Now the greatest square of—5, the teft 
hand periad, is 4, the root of which is 2. We place the 2 on 
the right of the number for the first part of the root; then 
subtract its square from 5, the period under consideration, and 
to the right of the remainder bring down 76, the next period, 
for a dividend. To find the next figure in the root, we double 
the 2, the part of the root already found, and placing it on the 
left of the dividend for a trial divisor, find how many times 
it is contained in the dividend, omitting the right hand figure, 


——~ 


~ 


Quest.—350, What is it to extract the square root of a number ? 
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Now 4 is contained in 17, 4 times. Placing the 4 on the right 
of the root, also on the right of the trial divisor, we multi- 
ply 44, the divisor thus completed, by 4, the last dance in the 
root, end, <abtracting the product 176 fren the dividend, find 
there is no remainder. The answer therefore is 24, 


Obs. Since the root is to contain two figures, the 2 stands in tens’ place ; hence, 
the first part of the root found is properly 20; which being doubled, gives 40 for 
the divisor. For convenience we omit the cipher on the right; and to compen- 
sate for this, we omit the right hand figure of the dividend. This is the same 
as dividing both the divisor and the dividend bm 10, and therefore does not alter 
the quotient. (Art. 88.) 

Proor.—24=2 tens, or 20+4 units. 

249 « 20+4 % 
96 80+16 
48 400+80 


(24)2=576 = 400+160+16. (Art. 342.) 


ILLUSTRATION BY GEOMETRICAL FIGURE. 

Let the large square ABCD, A 20ft. H B 
represent the room in the last | {we 
example; then the square A 
DEFG will be the greatest =—————— 4, 
square of the left hand period, 
the root of which is 20 ft., and 
20 x 20=400, the nuinber of ft. 
in thearea. (Art.153. Obs. 3.) 
But this square 400 ft. taken 
from 576 ft. leaves a remainder 
of 176 ft. Now it is plain, 5 “Bil 
if the space remaining is all 
added to one side of this square, its sides will become unequal ; 
consequently it will cease to be asquare. (Art. 153. Obs. 1.) 
But if it is equally enlarged on two sides,it will obviously con- 
tinue to be asquare. For this reason the root is doubled for 
a divisor in the operation. The parallelograms AEFH and 
GFIC will therefore represent the additions made to the two » 
sides, each of which is 4 ft. wide; consequently the area of 
each is 20 x 4=80 ft., and the area of both is 40 x4=160 ff. 


0S 


20ft. 


Questr.— Obs. What place does the first figure of the root occupy in the oxam- 
ple above? Why is the right hand figure omitted? 
26 
a 
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But, having made these additions to two sides of the square, 
there is a vacancy at the corner. The square bIFH represents 
this vacancy, the side of which is 4 ft., the same as the 
width-of the additions; and its area is 4x4=16 ft. For con- 
venience in finding the area of this vacancy, we place the last 
ficure of the root on the right of the divisor, and thus it is 
multiplied into itself. We now have a perfect square, the 
length of whose side is 20+4=24 ft. 


3851, From the preceding illustrations and principles, we 
derive the following general 


RULE FOR EXTRACTING THE SQUARE ROOT. 


I. Separate the given number into periods of two jigures each, 
by placing a point over the units’ figure, another ‘over the hun- 
dreds, and so on over each alternate figure. 

Il. Find the greatest square number in the first or left hand 
period, and place its root on the right of the number for the first 
figure in the root. Subtract the square of this figure of the 
root from the period under consideration ; and to the right of the 
remainder bring down the next period for a dividend. 

III. Double the root just found, and placing tt on the left of 
the dividend for a trial divisor, find how many times tt is con- 
tained in the dividend, omitting the right hand figure; place 
the quotient on the right of the root, also on the right of the trial 
divisor ; multiply the divisor thus completed by the last figure 
of the root, subtract the product from the dividend, and-to the 
remainder bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, or bring 
down the last divisor, doubling ttsright hand figure, and proceed 
as before ; thus continue the operation till the root of all the 
periods is found. 

Proor.—Multiply the root into itself; and if the product is 
egual to the given number, the work is right. (Art. 844.5 

Oss. 1. The product of the divisor into the figure last placed in the root, can- 


not exceed the dividend. Hence, in finding the figure of the root, some allowance 
musi be made for carrying, when the product of this figure into itself exceeds 9. 


QuesT.—351. What is the first step in extracting the square root? The ge- 
cond? Third? Fourth ? How is square reot proved ? 
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2. If the trial divisor zs not contained in the dividend, place a cipher in the 
root, also on the right of the divisor, and bring down the next period. 

3. If there is a remainder after all the periods are brought down, periods of ci- 
phers may be annexed, and the figures of the root thus obtained, will be decimals. 


351.2. Demonstration —The reason for the several steps in the rule,may be ins 
ferred from the preceding illustrations. The following is asummary of them: 

1, Separating the given number into periods of two figures each, shows how 
many fizures the root is to contain, and thus enables us to find part of the rout at 
atime. (Art. 342. Obs. 2.) 

2. The square of the first figure of the root, shows the number of feet, yards, &c., 
disposed of by the first figure of the root ; it is subtracted from the period to find 
how many feet, yards, &c., xemain to be added. 

3. The root is doubled for a trial divisor, because the addition must be made 
bn two sides of the square already found, or it will cease to be a square. 

4. In dividing, the right hand figure of the dividend is omitted, because the 
tipber on the right of the divisor is omitted; otherwise the quotient would be 
10 times too large for the next figure in the root. 

5. The last figufte of the rout is placed on the rightof the divisor for conve- 

‘ nience of multiplying. The divisor is then multiplied by the last figure of the 
toot to find the area of the several additions thus made. 


3. Square root of 625? 4, Square root of 900? 
5. Square root of 1225? 6. Square root of 1764? n 
7. Square root of 2916? 8. Square root of 4761 ? 


9, Square root of 8649? 10. Square root of 12321 ? 
11. Square root of 53824? 12. Square root of 531441 ? 


852. Decimals must be separated into periods like whole 
numbers, by placing a point over units, then over hundredths, and 
sO on, annexing a cipher to the right hand period, if deficient. 

Oss. There will always be as many decimal figures in the root, as there are 
periods of decimals in the given number, 

353. To extract the square root of a common fraction. 


Reduce the fraction to its simplest form, then extract the root of 
the numerator and denominator. 


Ozs. When either thenumerator or denominator is not a perfect square, the frac- 
tion should be reduced to a decimal, and the root found as above. 
A mized number should be reduced to an improper fraction. 


Quust.—35l.a. Dem. Why separate the given number into periods of two 
figures each ? Why subtract the square of the first figure in the root from the 
first period? Why double the root thus found for a divisor? Why omit the 
right hand figure of the dividend? Why place the last figure of the root on the 
right of the divisor? Why multiply the divisor by the last figure in the root ? 
352. When there are decimals in the given numbér, how are they pointed of 2 
When there is a remainder, how proceed? Obs. How do you determine how 
many decimal figures there should be in the root? How is the square root of a 
common fraction found? Of a mixed number? 
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18. What is the square root of 6.25% Ans, 2.5. 

14. Square root of 1.96? 15. Square root of 29.16? 
16. Square root of 234.092 17. Square root of .1225% 
18. Square root .776161 2 19. Square root of 2? 


20. Square root of 17? 21. Square root of 175 ? 

22. Square root of 116964? 238. Square root of 10316944? 
24. Square root of 3&? 25. Square root of Baa 

26. Square root of 617 y 27. Square root of 52,°; 


28. Square root 99490295 2 29. Square root 5764801 : 
80. Square root 167772162 81. Square root 48046721 ? 
82. Square root 8486784401? 83. Square root 1078.741824? 
34, Square root of 23%? 85. Square root of 4333? 
86. Square root of 4995.2 387. Square root of $9353? 
88. Square root of 4024? 39. Square root, of 11333? 
40. Square root 00053361 ? 41, Square root .00038025 ? 
42. What is the square root of 4 of 3% of $2 of 144? 

43. What is the square root of s4 of 23 of $4 of 4096? 
44, Required the square root of 3 to 7 decimals. 

45. Required the square root of 12 to eight decimals. 


APPLICATIONS OF THE SQUARE ROOT. 


304. A triangle is a figure which has three sides and three 
angles. When one of the sides of a triangle is perpendicular 
to another side, the angle between them is called a right-angle. 


355. A right-angled triangle is 
a triangle which has a right-angle. 

The side opposite the right-an- 
gle is called the hypothenuse, and 
the other two sides, the dase and 
perpendicular. The triangle ABC 
is right-angled at B, and the side 
AC is the hypothenuse. 


«1vjRo|puedieg 


A Base. B 


Qcust.—3a4, What is a triangle? What is a right-angle? 355. What is a 
right-angled triangle? Draw a right-angled triangle upon the black-board. 
What is the side opposite the pau called? What are the other two sides 
called ? 
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396, The square described on the hypothenuse of a right- 
angled triangle, is equal to the swm of the squares described on 
the other two sides. (Thomson’s Legendre’s Geom. B. IV. 11.) 


Oss. The truth of this 
proposition may be seen 
from the following geomet- 
rical illustration. 


Let ABC be a right-an- 
gied triangle, the base AB 
=4 ft., and the perpendic- 
ular AC=3 ft. The square 
described on the base con- 
tains 16 sq. ft. and the 
square described on the 
perpendicular contains 9 
sq. ft.; now the’sum of 
these squares 16+-9=25 sq. 
ft. But the square de- 
scribed on the hypothe- 
nuse also contains 25 sq. 
ft.; and is therefore equal 
to thesum of the othertwo. 


Ons. Since the square of the hypothenuse BC, is 25, it follows that the square 
root of 25, which is 5, must be the hypothenuse itself. Hence, 

354. When the base and perpendicular are given, to find the 
hypothenuse. 

Add the square of the base to the square of the perpendicular, 
and the square root of the sum will be the hypothenuse. 

Thus, in the right-angled triangle, ABO, the base is 4, and 
the perpendicular is 3, then (4)?+(8)?=25, and ./25=5, the 
hypothenuse. oo 

398. When the hypothenuse and base are given, to find the 
perpendicular. 

From the square of the hypothenuse subtract the square of the 
base, and the square root of the remainder will be the perpen- 
dicular. 

Thus, if the hypothenuse is 5, and the base 4, then (5)?— (4)? 
=9, and 4/9=<8, the perpendicular. 


Qursr.—356. What is the square described on the hypothenuse equal to? 
Draw aright-angled triangle, and describe a square on each of its sides? 357. 
When the base and perpendicular are given, how is the hypothenuse found ? 


26* 
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359. When the hypothenuse and the perpendicular are 
given, to find the base. 

From the square of the hypothenuse subtract the square of the 
perpendicular, and thesquareroot of the remainder will be the base. 

Thus, if the hypothenuse is 5, and the perpendicular 8, then 
(5)?—(8)?=16, and ,/16=4, the base. 

46. What is the length of a ladder which will just reach to 


the top of a house 32 feet high, when its foot is placed 24 feet 
from the house ? 


Operation. 
Perpendicular (82)?=32 x 832=1024 
Base (24)2=24 x24= 576 


The square root of their sum 1600=40 ft. Ans. 

47. The side of a certain school-room having square corners, 
is 8 yards, and its width 6 yards: what is the distance be- 
tween two of its opposite corners ? 

48. Two men start from the same place and at the same 
time; one goes exactly south 40 miles a day, the other goes 
exactly west 80 miles a day: how far apart will they be at 
the close of the first day ? 

49. How far apart will the same travelers be at the end of 
4 days? 

50. A line 75 feet long fastened to the top of a flag-staff 
reaches the ground 45 feet from its base: what is the height 
of the flag-staff ? * 

51. Suppose a house is 40 feet wide, and the length of the 
rafters is 82 feet: what is the distance from the beam to the 
ridge-pole ? 

52. The side of a square field is 80 rods: how far is it be- 
tween its opposite corners ? 

53. If a square field contains 10 acres, what is the length of 
its side, and how far apart are its opposite corners ? 

54. If a school room is 40 feet long, 30 feet wide, and 14 
feet high, what is the length of a diagonal drawn upon the 
floor; and what is the length of a diagonal drawn from the 
floor to the ceiling ? 


Quesr.—358. When the hypothenuse and base sre given, how isthe perpendicu- 
lar found? 359. When the bypothenuse and perpendicular ave giyen, Low is the 
base found ? 


& 
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369. The side of a square equal in area to any given sur- 
Jace, is found by extracting the square root of the given surface. 


Oss. To find the dimensions of a rectangular field, equal in area toa given sur- 
face, when its length is double, triple, or quadruple, &c., of its breadth, find the 
square root of 2, 4, , of the given suiface, and this will be the width ; and the 
width being doubled, tripled, or quadrupled, as the case may be, will be the 
length, 


55. What is the side of a square, whose area is equal to that 
of a circle which contains 225 sq. yds. ? Ans. 15 yds. 

56. A general has 906304 soldiers: how many must he place 
in rank and file to form them into a square? 

57. A man bought a square tract of land containing 3840 
acres: how inany rods square is the tract ? 

58. He afterwards divided his tract into four equal and square 
farms: what is the length of one of their sides ? 

59. A man having a garden 465 yards square, wished to 
extend it so as to make it 9 times as large: how many yards 
square will it then be? 

60. What is the side of a square, whose area is equal to that 
of a triangle containing 576 sq. ft.? 

61. The length of a rectangular field containing 80 acres, is 
twiee its breadth: what are its length and breadth ? 

62. The breadth of a rectangular farm containing 160 acres, 
is } its length: what are its length and breadth ? 

68. What is the side of a square equal in area to a rectangu- 
lar field 32 rods long and 18 rods wide ? 


61, The areas of all similar figures are to each other as 
the sguare of their similar sides or dimensions. (Leg. IV. 25, 


97. V. 10.) 


64. If a pipe 1 inch in diameter will fill a cistern in 60 mi- 
nutes, how long will it take a pipe 2 inches in diameter to 
fill the same cistern ? 

65. If a gate 9 inches in diameter will empty a mill-pond in 
16 hours, how large must a gate be to empty it in 4 hours? 


Quxsr.—360. How do you find the side of a square equal in area to any 
given surface? Obs. How find the dimensions of a rectangular field equaJ in 
area to a given surface, when its length is double, triple, &c., of its breadth? 


_ 261. In what ratio are the areas of similar figures to each other. 
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66. If one side of the base of a triangular pyramid measuring 
16 square feet, is 20 inches in length, what is the length of a 
side of a similar pyramid, which measures 86 square feet? 

67. A man owns a building lot containing 20 square rods 
in the shape of a right-angled triangle, the perpendicular of 
which is 20 yards in length: what is the perpendicular of a 
a similar lot, which contains 80 square rods ? 

262. A mean propor tional between iwo numbers 1s found by 
multiplying the given numbers together, and extracting the pe ee 
root of the prcdeet (Art. 320. Obs. 1.) 


68. What is the mean proportional between 9 and 162 
Solution.—16 x 9=144; and ./144=12. Ans. 


Find the mean proportional between the following numbers : 


69. 4 and 16. 74, 28 and 54, 79. 2 and 4. 
70. 9 and 25. 75. 45 and 96. 80. 4 and 3%. 
71. 25 and 36. 76. .04 and .16. 81. 23 and $9 
72. 49 and 64. 77. 64 and 6.25. 82. 2§ and 1S. 
78. 81 and 64. 78. .09 and .36. 83. 4°, and {y. 


EXTRACTION OF THE CUBE ROOT. ~~ 


363. To extract the cube root is to find a factor which being 
multiplied into itself twice, will produce the given number. 
(Art. 344.) = . 

1. What is the side of a cubical block containing 27 solid feet ? 

Suggestion.—Let the given block be 
represented by the adjoining cubical 
figure, each side of which is divided 
into 9 equal squares, which we will 
call square feet. Now, since the length 
of a side is 8 feet, if we multiply 3 into 
3 into 8, the product 27, will be the 
solid contents of the cube. (Art. 154. 
Obs. 8.) Hence, if we reverse the pro- 


oXOX GO, 


Quesr.—362. How find a mean proportional between two numbers? 363, 
What is it to extract the cube root ? 


et hie, 


7, 
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cess, i. e. if we resolve 27 into three equal factors, one of these 
factors will be the side of the cube. (Art. 344. Obs.) Ans. 8 ft. 


2. A man wishes toform a cubical mound containing 15625 
solid feet of earth: what is the length of its side ? 


1. We first separate the given number Operation. 
into periods of three figures each, by placing 15625( 25 
a point over the units’ figure, then over rane 8 
thousands. This shows us that the root 999° 7695. div. 
must have two figures, (Art. 342. Obs. 8,) 300 
and thus enables us to find part of it at a 25 
time. 1525 | 7625 

2. Beginning with the left band period, a Bis 
we find the greatest cube of 15 is 8, the root of which is 2. 
Placing the 2 on the right of the given number, we subtract 
its cube from the period, and to the remainder bring down the 
next period for a dividend. This shows that we have 7625 
solid feet to be added to the cubical mound already found. 

8. We square the part of the root thus found, which in re- 
ality is 20, for since there is to be another figure annexed to 
it, the 2 is tens; then multiplying its square 400 by 3, we write 
the product on the left of the dividend for a trial divisor ; and 
finding it is contained in the dividend 5 times, we place the 5 
in the root. 

4, We next multiply 20, the root already found, by 5, the 
last figure placed in the root; then multiply this product by 3 
and write it under the divisor, We also write the square of 5, 
the last figure placed in the root, under the divisor, and adding 
these three results together, multiply their suin 1525 by 5, and 
subtract the product from the dividend. The answer is 25. 

Proor.— Multiply the root into itself twice, and if the last 
product is equal to the given number, the work is right. 

Thus, 25 x 25x 25=15625. 

Oss. The simplest method of illustrating the process of extracting the cube root 
to those unacquainted with algebra and geometry, is by means of cubical blocks. 

A set of these blocks contains Ist, u cube, the side of whichis usually about 
If in. square; 2d, three side pieces about } in. thick, the upper and lower base 
of which is just the size of a side of the cube 5 3d, three corner pieces, whose ends 
are din. square, and whose length is the same as that of the side pieces; 4ih, a 
small cube, the side of which is equal to the end of the corner pieces. It is do- 


sirable for every teacher and pupil to have a set. If not conveniently procured 
at the shups, any one can easily make thei for himself, 1 
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364. From the preceding illustrations and principles, we 
derive the following general 


RULE FOR EXTRACTING THE CUBE ROOT. 


I. Separate the given number into periods of three figures each, 
placing a point over units, then over every third figure towurds 
the left in whole numbers, and over every third figure towards 
the right in decimals. 

Il. Find the greatest cube in the first period on the left hand ; 
then placing its root on the right of the number, subtract the cube 
Srom the period, and to the remainder bring down the next pe- 
riod for a dividend. 

Il. Square the part of the root thus found with a cipher an- 
need to it ; multiply this square by 3, and place the product on 
the left of the dividend for a trial divisor ; find how many times 
at is contained in the dividend, and place the result in the root. 

IV. Multiply the root previously found with a cipher annexed 
by this last figure placed in it, then multiply this product by 8, 
and write the result under the divisor ; under this result write 
also the square of the last figure placed in the root. 

V. Pinaily, add these results to the trial divisor ; multiply the 
sum by the last figure placed in the root, and subtract the-pro- 
duct from the dividend. To the right of the remainder bring 
down the next period for a new dividend ; find a new divisor as 
before, and thus proceed till the root of all the periods is found. 


* 

Oss. 1. When there is a remainder, periods of ciphers may be added, and the 
figures of the root thus obtained will be decimals. 

2. If the right hand period of decimals is deficient, this deficiency must be 
supplied by ciphers. 

3. When there are decimals in the given example, find the root as in whole 
numbers; then point off as many decimal figures in the answer, as there are pee 
riods of decimals in the given number, 

4. If the trial divisor is not contained in the dividend, place a cipher in the root, 
also two ciphers on the right of the divisor, and bring down the next period. 

5. In fiuding the cube root of a common fraction, first reduce the traction to its 
lowest terms, then extract the root of its numerator and denominator, 

When either the numerator or denominator is not a perfect cube, the fraction 
should be reduced to adecimal, and the root of the decimal be found as above. 

A mized number should be reduced to an improper fraction. 


Qurst.—364. What is the first step in extracting the cube root ? The second ? 
Third? Fourth? Fifth? How is the cube root proved ? 
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DEMONSTRATION BY CUBICAL BLOCKS, 


1. The reason for dividing the number into periods of three figures,istwo fold: 
First, it shows us how many figures the root will contain: Second, it enables us to 
find part of it at a time. Now, placing the large cube upon a table or stand, let it 
represent the greatest cube in the left hand peffiod, which in the example above 
is 8, the root of which is 2. We subtract this cube from the left hand period, and 
to the remainder bring down the next period, in order to find how many feet re- 
main to be added. In making this addition, it is plain the cube must be equally 
increased on three sides; otherwise its sides will become unequal, and it -will 
then cease to be a cube. (Art. 154. Obs. 2.) 

2. The olject of squaring the part of the roat already found with a cipher an- 
nexed, is to find the area of one side of the cube. (Art. 153. Obs. 3.) The cipher 
is annexed because the part of the root thus found, denotes tens of the order next 
following. We multiply its square by 3, because the additions are to be made to 
three of its sides; and, dividing the dividend by this product shows the thick- 
ness of these additions. Now placing one of the side pieces on the top, and the 
other two on two adjacent sides of the cube, they will represent these additions. 

3. But we perceive there is a vacancy at three corners, each of which is of the 
same length as the root already found, or the side of the cube, viz: 20 ft., and 
the breadth and thickness of each is 5 ft., the thickness of the side additions. 
Placing the corner pieces in these vacancies, they willrepresent the additions ne- 
cessary to fill them. The object of multiplying the root already found by the 
figure last placed in it, is to obtain the area of aside of one of those additions; 
we then multiply this area by 3, to find the area of a side of each of them. 

4. We find also another vacancy at one corner, whose length, breadth, and 
thickness are each 5 ft., ihe same as the thickness of the side additions. This 
vacancy therefore is cubical. It is represented by the small cube, which being 
placed in it, will render the mound an exact cube again. The object of squaring 
the 5 or the figure last placed in the root, is to find the area of a side of this 
cubical vacancy. We now have the area of one side of each of the side addi- 
tions, the area of one side of each of the corner additions, and the area of one 
side of the cubical vacancy, the sum of which is 1525. We next multiply the 
sum of these areas by the figure last placed in the root, in order to find the cubical 
contents 6f the several additions. (Att. 154. Obs. 3.) These areas are added 
together, and their sum multiplied by the last figure placed in the root, for the 
sake of finding the solidity of all the additions at once. The result would obvi- 
ously be the same, if we multiply them separately, and then subtracted the sum 
of their products from the dividend. 


8. What is the cube root of 1728? 


4. Cube root of 18824? 5. Cube root of 373248 ? 
6. Cube root of 571787 2? 7. Oube toot of 1953125? 
8. Cube root of 2? 9. Cube root 2357947691 2 


Qurst.— Dem. Why separate the given number into periods of three figures 
each? Why subtract the greatest cube from the left hand period ?- Why square 
the part of the rool already found? Why annex a cipher to it? Why mulliply 
ite square by 3? Why divide the dividend by this product? Why multiply the 
root already fourd by the last figure placed in it? Why multiply this product 
by 3% Why square the figure last placed in the root? Why multiply the sum 
of these areas by the last figure placed in the root? 
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10. Cube root of 12.1672 11. Cube root of 91.125? 


12. Oube root of 27? 18. Cube root of 423% 
14. Cube root of te 2 15. Cube root of 452°? 
16. Cube root of 753% % 17. Cube root of 73823? 
18. Cube root of 132? 19. Cube root of Tah 2 


20. Cube root of 1092727? 21. Cube root 97054036008 ? 
22. Cube root 164.566592? 238. Cube root 122615.327232 7? 


. APPLICATIONS OF THE CUBE ROOT. 

365. To find the side of a cube equal to any given solid. 

Extract the cube root of the given quantity, and tt will be the 
length of the side required. 

24, What is thelength of a side of a cubical box, which con- 
tains 889017 solid inches ? 

25. What is the side of a cubical vat, ah contains 
48228544 solid feet ? 

26. What is the side of a cubical mound, which contains 
1259712 solid yards? 

27. What is the side of a cube equal to a stick of timber 2 
feet square, and 128 feet long? 

28. What is the side of a cubical bin, which contains 500 
bushels, allowing 2150.4 cu. in. to a bushel ? 

29. What is the side of a cubical cistern, which holds 100 
wine hogsheads ? 

30. What is the side of a cube equal to a pile of wood 2421 
ft. long, 12 ft. wide, and 7 feet high ? 

366. The contents of similar solids are to each other as the 
cubes of their similar sides or dimensions. (Leg. VII. 20. VILL. 
11. Cor.) 


Ons. Conversely, the cubes of the similar sides of similar solids are to each other 
as their contents. . 


81. If a globe 4 inches in diameter weighs 32 lbs., what is 
the weight of a globe whose diameter is 5 inches? 


Note.—The diameters of globes or balls are similar dimensions. Therefore, 
- 4°: 5%:: 82 lbs.: Ans.; or, 64: 125 : 32 lbs.: Ans. 
125 x 82 lbs.=4000 lbs., and 4000 lbs.+-64=62.5 lbs. Ans. 


Quxsr.—365, How find the side of a cube equal to any given solid? 366. 
What is the ratio of Similar evites to each other? 


a Ao". 
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32. If a ball 3 inches in diameter weighs 4 lbs., what is the 
diameter of a ball which weighs 82 lbs? 


Solution.—4 Ibs. : 82 lbs. : : 83 : cube of diameter required. 
; 3 
Now 32 x 27 =864; then 864+4=216, and ./216=6 ft. Ans. 


383. If a round melon 4 inches in diameter weighs 8 lbs., 
what is the weight of a similar melon 12 inches in diameter ? 

384. If a cube of gold whose side is 8 inches is worth $6400, 
what is the worth of a cube of gold whose side is 8 inches ? 

35. If a pyramid 60 feet high contains 12500 cu. ft., how 
many cu. ft. are there in a similar pyramid 30 ft. high ? 

36. Ifa conical stack of hay whose height is 12 feet contains 
5 tous, what is the weight of a similar stack whose height is 
20 feet ® 

37. If a wire £ of an inch in diameter and 7 of a mile long, 
weighs 500 lbs., what is the weight of a dmensen bridge of 
the same length, having 10 wire cahles, each 4 in. in diameter? 

88. if a cylindrical cistern 6 feet in diameter will contaig 30 


hogsheads of water, how much will a similar cistern contain, 


whose diameter is 20 feet ? 


867. To find the side of a cube whose solidity shall be 
double, triple, &c, that of a cube whose side is given. 

Oube the given side, multiply it by the given proportion, and 
the cube root of the product will be the side of the cube required, 

89. What is the side of a cubical mound, which contains 8 
times as many solid feet as one whose side is 8 ft. Ans. 6 ft. 

40. Required the side of a cubical vat, which contains 3 
times as many solid feet as one whose side is 5 ft. 

41. If a cube of silver whose side is 4 inches, is worth $200, 
what is the side of a cube of silver, worth $1600? 

49. I have a cubical box whose side is 6 feet: I want an- 
other which will contain } part as much: What will be the 
length of its side? 

48. Required the side of a cubical vat which shall contain 
sz part as much as one whose side is 12 feet? 


— + 


Quusr.—367. How find the side of a cube whose epudiy is double, triple, &e, 
that of a cube whose side is given? 
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SECTION XV. 


EQUATION OF PAYMENTS. 


Arr. $68, Equation or Payments is the process of finding 
the average time of two or more payments which are-due at dif- 
Serent times. 


Ons. The average time of two or more payments is often called the mean or 
equalized time. 


369. From principles already explained, it is manifest, when 
the rate is fixed, the interest depends both upon the principal 
and the time. (Art. 241.) Thus, if a given principal produces 
a certain interest in a given time, 

Double that principal will produce é2ce that interest ; 

Half that principal will produce half that interest ; &. 

ly doudle that time the same principal will produce tice thas . 
interest ; 

tn half that time it will produce half that interest; dc. 


370. Hence, it is evident that any given principal will pro- 
duce the same interest in any given time, as 


One half that principal will pron. in double that time ; 


One third “ i “s in thrice that time ; 
Twice H s % x in half that time; 
Thrice $ a es in a third of that time, é&c, 


Thus, the interest of $2 for 1 year, =$1 for 2 years; 
the interest of $3 for 1 year, =$1 for.3 years; &e. 
the interest of $4 for 1 month,=$1 for 4 months 5 
the interest of $5 fur 1 month,=$1 for 5 months; &c. Hence, 


B71. The interest of any given principal for 1 year, 1 month, 
or 1 day, ts the same as the interest of 1 dollar for as many years, 
months, or days, as there are dollars in the given principal. 


pat 


Qurst.—368. What is Equation of Payments ? Obs. What is the average time 
of two or more piyments callod ? 369. When the rate is fixed, upon what does 
the inie est depend 7 371. What is the interest of any given privcipal for 1 year, 
Lanouth, or (day, equal tot : 
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Case 1.— When the several items have the same date, but dif- 
Serent credits. 


1. If you owe a man $5 payable in 8 months, and $10 in 2 
months, at what time may both payments be made without 
loss to either party ? 


~Analysis.—Since the interest of $5 for 1 month is the same as the interest of 
$1 for 5 months, (Art. 371,) the interest of $5 for 8 months must be equal te the 
interest of $1 for 8 times 5 months; and 5 mo.x8=40 mo. In like manner the 
interest of $10 for 2 months is equal to the interest of $1 for 2 times 10 months, 
or 20 months. Now 40 months and 20 months are 60 months; therefore, you 
are entitled to the credit of $1 for 69 months. But $1 is 7s of $15, consequently 
you are-entitled to the credit of $15, 7s part of 60 months, and 60 months+15=4 
mo. Therefore, both payments may be made in 4 months without logs to either 
party. Hence, 


342, To find the average time of two or more payments, 
when the items have the same dute, but different credits. 


Multiply each debt by the time before it becomes due; then 
divide the sum of the products thus obtained by the sum of the 
debts, and the quotient will be the average time required. 

Ons. 1. If one of the debts or items is to be paid down, its product will be 
nothing ; but in finding the sum of the debts, this payment must be added with 
the others. 

2. This rule is based upon the supposition that discount and interest paid in 
advance, are equal. But this is not exactly true; consequently, the rule, thougk 
in general use, is not strictly accurate. (Art. 26], Obs. 1.) 

2. If lowe a man $30, due this day, $20, payable in 4 months, 
$40 in 6 months, and $60 in 8 months, at what time may I 
justly pay, the whole at once? 


Note.—Since $30 is already due, it is entitled to no $380 x0m.—= 00 
credit, and if multiplied by 0, its product is 0. But $20 x4 m.= 80 
the sum of the producis shows how long a credit $1 $40 x6 m.—=240 
must have to equal the credit to which the sum of all $60 & 3 8 —=180 
the debis is entitled ; therefure the $30, which is now “7 ~ , hee 
due, must be added with the other debts to form the 150 15|0)50|@ 


true divisor. Ans, 34m. 
3. A farmer has 8 notes; one of $50, due in 2 months; 


another of $100, due in 5 months; and the third of $150, due 
in 8 months: what is the average time of the whole ? 


Quust.—372. How find the average time of two or more psyments, when the 
items have the same date, but different credits? Obs. If one of the items is to 
be paid down, how proceed ? 

27* 


; 
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4. A merehant buys goods, and agrees to pay $400 down, 
$400 in 4 months, and $400 in 8 months: what is the average 
time of the whole? 

5. Aman borrows $600, and agrees to pay $100 in 2 months, 
$200 in 5 months, and the balance in 8 months: when can he 
justly pay the whole at once ? 

6. A man buys a house for $1600, and agrees to pay $400 
down, and the rest in 8 equal annual instalments: what is the 
average credit for the whole ? 

7. I have $1200 owing to me, 4 of which is now due; j of 
it will be due in 4 months, and the remainder in 8 months; 
what is the average time of the whole? 

8. A grocer bought goods amounting to $1500, for whieh he 
was to pay $250 down, $300 in 4 months, and $950 in 9 months: 
when may he pay the whole at once? 

9. A young man bought a farm for $2000, and agrees to pay 
$500 down, and the balance in 5 equal annual instalments: 
what is the average time of the whole? 


Casn Il.— When the charges have different dates, but the same 
eredit. 

10. A man bought the following bills of goods on 6 months’ 
eredit: Jan. Ist, 1853, $50; Jan. 16th, $75; Jan. 28th, $25; 
Feb. 24th, $250; March 14th, $100: at what time must a 
note for the whole amount be dated, so that the buyer shall 
have 6 months’ credit ? 

Suggestion.—Since the note Operation, 
is to be made payable in 6 : 
months from date, it is plain wae 1, $50x 0d.= 0000 
that the average date of the = 16, 75x15 = 1125 
several charges, that is, the 28, 25 x 27 
average time from the first Feb. 24, 25054 
charge to the last, will be the Mar. 14, 100x72 = 7200 
date of the note. 500  5}00)225\00 

The ayerage time from the first charge is 45 days. 

Therefore, the note must be dated Feb. 14th, 1853. Hence, 


| Il tl 
fed 
ivy) 
or 
> 
i=) 


Quust.—373. How find the average time, when the charges have different 
dates, but the same credits? Obs, From what date do you reckon time? Do 
you count the day from which and the day to which you reckon? When the 
items have different dates and different credits also, from what do you reckon the 
time, and how proceed ? 
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343. To find the average time, when the charges have dif- 
Jerent dates, but the same credit. 

Multiply each charge by the number of days from the date of 
the first charge to its own date, divide the sum of the products 
by the sum of the charges, and the quotient will be the average 
time from the first charge. 

Oss.4. Any convenient date may be taken from which to reckon the time, ob- 
serving that the day from which you reckon must not be counted; but the day 
to which you reckon, must be counted. Thus, the average time of the last ex- 
ample may be found by multiplying each charge by the number of days from the 
time the first charge is dwe to the time it is itself due, then proceeding as before. 

2, When the ilems have different dates and different credits, the time should 
be reckoned from thé day on which the first payment is to be made; then mul- 
fiply each charge by the number of days from this date to the time it is itself 
due, and proceed according to the rule above. 

3. If the average time contains a fraction less than half a day, itis disregarded ; 
if equal to, or greater than a half, 1 day is added, 


11. Bought the following amount of goods on 4 months’ 
credit: March 10th, 1852, $200; April 15th, $160; May Ist, 
$440: at what time is the whole amount payable? 

12. Bought the following bills on 8 months: July 5th, 
1853, $620.25; Aug. 11th, $240.56; Sept. 20th, $321.64; Oct. 
12th, $510.38; Nov. ist, $308.17: when ought a note for the 
whole amount to be dated ? 

18. A merchant bought the following bills of goods: March 
19th, $350 on 4 months; April Ist, $430 on 130 days; May 
16th, $540 on 95 days; June 10th, $730 on 8 months: what 
is the average time for the payment of the whole? 

14. Bought the following bills of goods on 90 days’ credit: 
May 10th, $375.63; May 18th, $738.45; June 3d, $860.40; 
June 17th, $692.88; July 3d, $379.68; July 12th, $417.18: at 
what time will the whole be due at once? 

15. A grocer sold the following amount of goods: June 3d, 
$380 on 90 days’ credit; June 10th, $485 on 30 days; July 21st, 
$834 on 60 days; July 27th, $573 on 110 days; Aug. 2d, $485 
on 80 days: at what time will the whole be due? 

16. Sold the following bills of goods on 3 months: Sept. 
Bth, 1850, $1168.25; Sept. 20th, $2368.41; Oct. 7th, $3561.34; 
Oct. 234, $840.90; Nov. 18th, $1307.63: at what time must 
a note for the whole amount be dated to give the buyer the 
specified credit? 
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Case Ill.—Partial payments made before a debt is due. 

17. Bought a bill of goods of $600 on 6 months ; in 2 months 
I paid $150, and 2 months later I paid $200 more: what is the 
average time for paying the balance. 


Suggestion. —The payment of Operation. 
$150, 4 months before it is due, $150 x4 = 600 mo. 
entitles me to-a credit on $1 for $200 x2 = 400 mo. 
600 months; and the payment of 600—350=250)1000 mo. 
$900, 2 mo. before it is due, en- Ans. 4mo. 


titles me to a credit on $1 for 400 
mo. Therefore, by both payments I am entitled to a credit on 
the balance $250 for 4 mo. after the debt is due. Hence, 


374, To find the average time on the balance of a debt, 
when partial payments have been made before the debt is due. 


Multiply each partial payment by the number of days or 
months from the time it was made to the time tt would be due 5 
divide the sum of the products by the balance unpaid, and the 
quotient will be the average time for the payment of the balance. 


18. A man gave his note for $1500, payable in 10 months ; 
in 4 months he paid $350; 2 months after he paid $150; 1 
month later he paid $100: how long ought the time for pay- 
ing the balance to be extended ? 

19. A grocer bought goods amounting to $2100 on 120 days 
credit; 30 days after he paid $470: in 30 days more he paid 
$330; and in 80 more he paid $700: what time ought to be 
allowed him on the balance? 

20. A printer bought a lot of paper for $1835 on 6 months; 
in 2 months he paid $325; in 1 month more he paid $870; 
i month later still he paid $530: how long time ought he to 
be allowed on the balance? 

21. A man bought a house for $16280 on 2 years’ credit; in 
8 months he paid $1235; in 4 months more he paid $2017; 
83 months later he paid $3269; and in 2 months after this he 
paid $1785: how long ought the payment of the balance to 
be deferred ? 


Quest.—374. How find the average time on the balance of a debt when partial 
payments have been made before the debt is due? 


, 
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Casz IV.— Averaging Accounts Current bearing interest. 


315, An account current is a statement exhibiting the debits 
and credits of the business transactions of one person with 
another. 


Dr, — Henry Dunean in Account with George Wells. Cr. 


1858. | 1853. | 

Jan. 1 | For Merchandise. $250.00)| Jan. 21 By sundries |$130,00 

Feb.15| « 200.00}| April te draft on B.| 160.00 

Mar.22| “ cs 550.00 oT eash 210.00 

What is the balance due July 1, 1853, at 6 per cent. interest ? 

Operation. 

Drs. $250.00 x 181d.=45250 Crs. $180.00 x 161d.=20930 

200.00 x 186d.=27200 160.00x 91d.=14560 

- 550.00 x 101d.=55550 210.00 x 81d.=17010 

Int. 21.33 6|000)128]/000 Int. 8.75 — 6|000)52/500 

$1021.33 Amt. $21.333 Int. Amt. $508.75 Int. $8.75 
508.75 


_ $512.58 balance due July 1st, 1853. Hence, 
376. To find the true balance of an account current. 


I. Multiply each item of debit and credit by the number of 
days from its entry to the time of setilement. 

Il. Divide the sum of the products on each side by 6000, and 
the quotients will be the interest due on the respective sides at 6 
per cent. (Art. 247.4.) 

lil. Linally subtract the amount of the smaller side from that 
of the greater, and the remainder will be the true balance. 


Oss. In some cases,interest on accounts current does not begin until a specified 
time after the entry. Hence, it facilitates the operation to place against each 
item the number of days from the time it is due to the time of settlement. 


_ 23. Put the following items into the form of an account cur- 
rent, and find the true balance Jan. Ist, 1854, at 7 per cent. 
A. B. bought of CO. D., July 16th, 1853, merchandise $350 ; 
Aug. 11th. $460; Sept. 9th, $570; Sept. 14th, $840; Oct. 
18th, $780. The former paid Aug. Ist, in stock $260; Sept. 
80th, in grain $340; Oct. 5th, cash $500; Oct. 21st, $625. 


QuusT—376, How find the true balance of an account current ? 
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PARTNERSHIP. 


373. Parrnersuir is the associating of two or more individu- 
als toyether for the transaction of business. 


The persons thus associated are called partners ; and the 
association is termed a company, firm or house. 

The money employed is called the eapital or stock; and the 
profit or Joss to be shared among the partners, the dividend. 


Casrl.—~ When each partners’ stock is employed for the same 
tume. 


Ex, 1. A and B formed a partnership; A furnished $300 
capital, and B $500; they gained $200: what was each part 
ner’s share ¢f the gain ? 


Suggestion, —The amount of the whole stock was $300-+ 
$500=$800; A’s part of it was $°0=3, and B’s part was 
isk 

Then, A must have had 3 of the gain; and $200 x 3=$75 

AndyBres oats es “and $200 x $=125 


Proor.—Tho gum of the shares equals the whole gain, $200 


Or, $800 stock : $200 gain : : $300 A’s stock : A’s gain. 
Now, $200 x 8300+$800=$75 A’s share, 


Again, $800 stock : $200 gain : : $500 B’s stock: B’s gain. 
And, $200 x 500+$800=125 B’s share. Hence, 


348. To find each partner’s share of the gain or loss, when 
the stock of each is employed for the same time. 

Multiply each man’s stoch by the whole gain or loss ; divide 
the product by the whole stock, and the quotient will be his share 
of the gain or loss. 

Or, make each man’s stock the numerator, and the whole stock 
the denominator of a common fraction ; multiply the whole gain 
or loss by these fractions, and the products will be the respective 
shares of the gain or loss. 


Quest.—377. What is partnership? What are the persons thus associated 
called? What is the association called 2 Whatis the money employed called ? 
What the profit or loss? 378, How is-each man’s share of the gain or loss 
found, when the stock of each is employed for the same time ? 
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Ozs, 1. This rule is applicable to questions in Bankruptcy, General Average, 
and all other operations in which there is to bea ety ton of property in speci- 
fied proportions. 

2. The preceding case is uften called Single Fellowship. But since a partners 
ship is always composed of two or more individuals, it is somewhat difficult to 
see the propriety of calling it single. 

2. A, B, and © form a partnership; A furnishes $600, B 
$800, and C $1000; they gain $480: what is each man’s share 
of the gain? 

3. A Bankrupt owes A $1200, B $2300, C $8400, and D 
$4500 ; his whole effects are worth $5600: how much will 
each creditor receive ? 

4. A, B, C, and D make up a purse to buy lottery tickets; 
A puts in $30, B $40, C $60, and D $70; they draw a prize of 
$2000: what is each man’s share ? 

Case I].—When the stocks are employed for unequal periods. 


5. A and B formed a partnership; A put in $300 for 2 
months, and B $200 for 6 months; they gained $150: what 
was each man’s just share of the gain? 

Suggestion.—The gain of each depends both upon the capitat 
he furnished, and the tame it was employed. (Art. 369.) 

A’s stock $300 x 2=$600, the same as $600 for 1 mo. 

(DSi ey 1200s 0 EIO0ee is iP Sel ASU harem 

Sum of products, $1800, 


A’s share of the gain must therefore be 6°, =}. 
isy rig “ 66 6“ “ 1200_ 2 
5 18007 3° 


Now $150 x 3=$50, A’s share. 
And $150 x 2=$100, B’s share. Hence, 

379. To find each partner’s share of the gain or loss, when 
the stock of each is employed for different periods. 

Multiply each partner's stock by the time it is employed ; make 
each man’s product the numerator, and the sum of the products 
the denominator of a common fraction ; then multiply the whole 
gain or loss by each man’s fractional share of the stock, and the 
product will be his share of the gain or loss. 


Oss. This case is often called Compound or Double Fellowship. 


Qurst.— Obs. To what is this rule applicable? What is it sometimes called ? 
~879. When each man’s stock is employed for different periods, how proceed ? 
Obs. What is this case sometimes called ? 
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6. A, B, and C enter into partnership; A puts in $500 for 

4 mo., B $400 for 6 mo., and C $800 for 38 mo; they gain 
340: what is each man’s share of the gain? 

7. A and B hire a pasture together for $60; A put in 120 
sheep for 6 months, and B put in 180 sheep for 4 months: 
what should each pay ? 

8. The firm A, B, and © lost $246; A had put in $85 for 8 
mo., B $250 for 6 mo., and OC $500 for 4 mo.: what is each 
man’s share of the loss 2 

9. A and B engaged in anadventure of $800; A continued his 
stock for 6 months, and received $54 gain; B continued his 4 
months, and received $40 gain: what sum did each contribute. 


MEDIAL ALLIGATION. 
389, Ariieation is the method of finding the average price 
of compounds, which consist of ingredients of different values ; 
or of forming compounds whichshall have a given average value. 
It is of two kinds, Medial and Alternate. 

Note.—The term alligation is from the Latin alligo, to bind or tie together. 
It had its origin in the manner of connecting the numbers together by a curve 
line,in the solution of a certain class of examples. 

381. Medial Alligation is the process of finding the mean 
price of amixture of two or more ingredients of different val- 
wes, When the guantity and value of the articles mixed are given. 


Note.—The term medial is derived from the Latin medius, which signifies a 
mean CY average. 


1. A farmer mixed 8 bushels of corn which cost $.92 per 
bushel, with 12 bushels of oats which cost $.56 per bushel: 
what is the mixture worth per bushel? 

Suggestion—By adding the cost 8 bushels at $.92=$7.36 
of the corn to the cost of the oats, 12 ss 56= 6.72 
the cost of both is $14.08. 20 bu. whole cost $14.08 

But the mixture contains 8 bu. 
+12 bu.=20 bu. Now if 20 bu. 20) $14.08 
cost $14.08, one bu. will cost 5 of Ans. $.704 per bu. 

$14.08, which is $.704. Hence, 


Qurest.— 3380. What is Alligation? Of how many kinds is it? Vote. What 

is the meaning of the term alligation? 381. What is medial alligation? 382. 

~ How find the mean value of a mixture, when the quantity and the price of 
: pep of the ingredients are given ? 


Ad ct # 
_ * mn 
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382. To find the average value of a mixture, when the 
quantity and the price of each of the ingredients are given. 

Divide the whole cost of the ingredients by the whole quantity 
mixed, and the quotient will be the mean price of the mixture. 

Proor.—ultiply the whole mixture by the mean price, and 
if the product is equal to the whole cost, the work is right. 

2. A grocer mixed 72 lbs, of sugar worth 6d. a pound, 110 
Ibs. worth 8d. a pound, and 95 lbs. worth 10d. a pound: what 
is the worth of a pound of the mixture ? 

83. A refiner melted 5 lbs. of gold 22 carats fine, 2 Ibs. 8 oz. 
20 carats fine, and 1 lb. 7 oz. 18 carats fine: what was the 
fineness of the mixture? 

4, A drover bought 45 horses at $87 apiece; 64 oxen at 
$48 apiece, and 71 cows at $28 apiece: what must he sell the 
whole at apiece in order to make $100? 


ALTERNATE. ALLIGATION. 


383. Alternate Alligation is the process of finding what 
quantity of two or more ingredients, whose prices are given, 
must be taken to form a mixture of a given price. 


Note.—The term alternate is from the Latin alternatus, signifying by turns, 
and indicates the connection of the prices which are Jess than the mean price, 
with those which are greater. Alternate alligation embraces three Cases, 


Oase I.— When the price of each ingredient and the price 
of the mixture are given, to find the quantity of each ingre- 
dient. 

5. A grocer wished to mix four kinds of tea, worth 8s. 5s. 
7s. and 8s. a pound, so that the mixture may be worth 6s. a 
pound: what quantity of each must be taken. ° 


First, Second, Third Operation. 
geet rT. is QIbs. [8 2+1=8 Ibs. 
5—)% Ibs, .|5 PI OSB 2” 29 ths, 

3 = Biba Sy) jt 6 ion open 
8 Fb. —i |g sie (ee Bd es be 


Suggestion.—We first connect each price, which is less than 
the price of the mixture, with one or more of the prices which 


Quest.—383. What is alternate alligation? MWote. What is the meaning of a4 5 


the term alternate ? 


- 
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are greater ; and each greater price with one or more of those 
that are less. We then place the difference between the price 
of each kind and that of the mixture on the right of the price 
with which each is connected, and the differencés which stand 
opposite the respective prices, denote the relulive quantities 
which will form the mixture required. Hence, 

384. To find the guantity of each ingredient, when its price 
and the price of the required mixture are given. 

I. Write the prices of the ingredients under each other, begin- 
ning with the least ; then connect, with w curve line, each price 
which is less than the price of the. mixiure with one or more of 
those that are greater ; and each greater price with one or more 
of those that are less. 

Il. Write the difference between the price of each ingredient 
and that of the mixture,opposite the price of the ingredient with 
which it is connected. Iy only one difference stands against any 


price, it will denote the quantity to be taken of that price ; but 


af more than one, their sum will be the quantity. 


Proor.—Find the value of all the ingredients wt their given 
prices ; if the amount ts equal to the value of the whole mixture 
at the given price, the work is right. 


Oss, 1. The above rule is based on the principle that the excess of one ingre- 
dient above tht mean price of the mixture, counterbalances the deficiency of 
another ingredient which is below. Thus, in the first operation, 1 jb. of the Ist 
kind of tea, lacks 3s. of the average price of the mixture; but adding 3 lbs. of 
the 3d kind, which is ls. a pound above the average price, will counterbalance 
this deficiency. The deficiency of the 2d kind is made up by the excess of the 4th. 

In the second operation, the deficiency of the Ist is made up by the excess of 
the 4th; and the deficiency of the 2d, by the excess of the 3d, 

In the third operation, the deficiency of the Ist is partly made up by the ex- 
cess of the 4th, and partly by the excess of the 3d. 

2. It is immaterial in what manner we select the pairs of ingredients, provided 
the prico of one of the ingredients is Zess and the other greater than the mean 
price of the mixture. 

3. Examples under this rule admit of as many different answers, as theré are 
methods of connecting the prices of the ingredients which are less than that of 
the mixture, with those that are greater. 


6. A goldsmith has gold of 16, 18, 22, and 24 carats fine: 


how much of each may be taken to forme a mixture 20 carats 
fine ? 


a 


Qursr.—384. How find the quantity of each ingredient, when its price and 
~ the price of the mixture are given? 
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‘7. How much coffee at 9,11, and 14 cents a pound, will form 
a mixture worth 12 cents a pound ? 

§. How much ginger at 15, 18, 21, and 22 cents a pound, 
will form a mixture worth 19 cents a pound? 

9. A merchant wished to buy four kinds of silk, worth 68, 75, 
83, and 85 cents per yard, so that the average price should be 
80 cents: how- many yards of each can he take ? 


Case Il.— When the quantity of one of the ingredients and the 
mean price of the mixture are given. 

10. How many pounds of starch worth 11 and 15 cents a 
pound, must be mixed with 16 lbs. at 10 cents, so that the mix- 
ture may be worth 13 cents a pound ? 

Suggestion.—By connecting the prices of the ingredients as: 
in the last case, we find the differences between them and the 
price of the mixture to be 2, 38, and 5. Then the difference of 
the ingredient whose quantity is given, is to each remaining 
difference, as the quantity given is to the quantity required of 
each of the other ingredients. That is, 

2 cts.: 2 cts, : : 16 lbs.: to the lbs. at 11 cts., or 16 lbs. 

2cts.: 65 cts.:: 16 lbs.: to the lbs. at 15 cts., or 40 lbs. 
Ans. 16 Ibs. at 11 cts., and 40 Ibs. at 15 cents. Hence, 

883. When the quantity of one ingredient and the price of 
the mixture are given, to jind the quantity of the other ingre- 
dients. 

Find the difference between the price of euch ingredient and 
the mean price of the required miature, as before ; then by pro- 
portion, 

As the difference of that ingredient whose quantity is given, 
is to each particular difference, so is the quantity given to the 
quantity required of each ingredient. 

11. How much molasses at 25 30, and 87 cents per gallon, 
must be mixed with 20 gals. at 20 cts., that the mixture may 
be worth 28 cts. per gallon ? 

12. How much corn at 45, 56, and 65 cents per bushel, must 
be mixed with 25 bu. of oats at 40 cts., that the mixture may 


be worth 50 cents a bushel ? 


QuesT.—385. When the quantity of one ingredient and the price of the mix- 


ture are given, how find the quantity required of the other ingredients ? —* 
Om ie 


x 
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Case IIl.— When the whole quantity mixed and the mean 
price of the mixture are gwen. 


13. A man mixed 75 baskets of strawberries at 6, 8, and 12 
\ cents a basket; the mixture was worth 10 cents a basket: 
how many baskets of each kind did he mix ? 


Suggestion.—We first find the difference between the price 
of each ingredient and the mean price as before, viz: 6 cents, 
2 cents, and 2 cents, the sum of which is 10 cents. 

Then the swm of the differences, is to each particular differ- 
ence, as the whole quantity mixed, is to the quantity of each 
ingredient. That is, 


10 cts. : 6 cts.:: 75 bas. : to the bas. at 12 cts., or 45 bas. 

10 cts. : 2 cts.: : 75 bas. : to the bas. at 8 cts., or 15 bas. 

10 cts. : 2 cts.:: 75 bas. : to the bas. at 5 cts., or 15 bas. 

Ans. 45 bas. at 12 cts., 15 bas. at 8 cts., and 15 bas. at 5 cts. 
Hence, 


386. When the quantity to be mixed and the price of the 
mixture are given, to find the quantity of each ingredient. 


Find the difference between the price of each ingredient and 
the mean price of the required mixture, as before; then by pro- 
portion, 

The sum of the differences, is to each particular difference, 
as the whole quantity to be mixed, to the quantity required 
of each ingredient. 


14, A farmer having oats at 25 cents, corn at 50 cents, peas 
at 80 cents, made a mixture of 100 bushels which was worth 
60 cents a bushel: how many bushels of each did he use ? 

15. A grocer has four kinds of spice worth 75, 80, 85, and 
95 cents a pound: how much of each will form a mixture of 
50 lbs., worth 87 cents a pound ? 


16. A man bought four kinds of wool, at 50, 62, 75, and 88 
cents a pound, and made a mixture of 750 lbs., which cost him 
70 cents a pound: how many pounds of each kind did he 
take? 


Qursr.—386. When the whole quantity mixed and the mean price of the mix- 
* tureare given, how find the quantity of each ingredient? 


ih e 
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REDUCTION OF CURRENCIES. 


387, The term currency signifies money, or the circulating 
medium of commeree, 


388. Reduction of currencies is the process of changing money 
from the denominations of one country to the denominations of 
another, without altering its value. 


Oss. 1. The intrinsic value of the coins of different nations, depends upon their 
weight and the purity of the metal of which they are made. (Art. 146.4. Obs. 1.) 

The legal value of foreign coins is determined by the laws of the country. 

2. For the present standard weigit and purity of the gold and silver coins of 
the United States, see Art. 146.a. Obs. 2. 


089. Foreign coins and moneys of account which have been 
made current in the United States, by act of Congress, with their 
values annexed. 


Pound sterling of Gt. Britain, $4.84 | Rix Dollar of Bremen, 4 - $.782 
Do. Canada, Nova Scotia, i 4.00 Specie Dollar of Denmark, . - 1.05 
New Brunswick, I 85s 5 Do. Sweden and Norway, .  . 1.06 
Franc of France and Belgiam, . .186] Rouble, silver, of Russia, . athe sO 
Livre Tournois of France, .« - 18>} Morin of Austria, ° ‘ - 485 
Florin of Netherlands, : - -40 | Lira of Lombardy, 5 . on lB 
Do. Southern States Germany, . .40 | Liraof Tuscany, . = ry + 016 
Guilder of Netherlands, « - -40 | Do. of Sardinia, . . . - .186 
Real Vellon of Spain... . ~~ -05 | DucatofNaples,. . . . .80 
Do: Platecof Spainy 5°) peu, 210%) Ouncecof Sicily, :..5.)6 by oie vw 240 
Milree of Portugal, . . . 1.12 | Leghorn Livre, . aad . 16 
Dowazones see. Ode jTaelofChina, . . . . 1.48 
Mare Banco of Hamburg, . . .35 | Rupee, British India, . 3 » 445 
Thaler, or Rix Dollar, Prussia, . .69 | Pagoda of India, . . 5 » 1.84 


Ex. 1. Reduce £20 sterling to Federal money. 


Suggestion.—The legal value of £1 is $4.84, consequently 
£20 must be 20 times as much; and $4.84 x 20=$96.80. dns, 


2. Reduce £5, 18s. 6d. to Federal money. 


Suggestion—Reduce 13s. 6d. to Operation. 
the decimal of a pound, and multiply £1=§ 4,84 
$4.84 by the number of pounds; the £5, 18s. 6d.=£5.675 
‘result is the answer. Hence, Ans. $27.467 


What is currency? 388. What is reduction of currencies? 


© Quesr—387 
ii 


eA 
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391. To reduce Sterling to Federal money. 


I. Reduce the given shillings, pence, and farthings to the deci- 
mal of a pound, and annex it to the pounds. 

Il. Multiply the legal value of £1 expressed in Federal 
money, by the number of pounds with the decimal annexed, 
and point off the product as in multiplication of decimals. 


Ozs. All foreign coins may be reduced to Federal currency, by multiplying 
the value of one expressed in Federal money by the newmber of coins. 


Reduce the following to Federal money. 


8. £100, 5s. 4. £275, 15s. 
5. £450, 7s. 6d. 6. £368, 16s. 4d. 2 far. 
7. £591, 12s. 8d. 1 far. 8. £463, 18s. 6d. 3 far. 
9. £623, 17s. 9d. 2 far. 10. £703, 11s. 4d. 1 far. 
11. 8763 frfines. 12. 2365 roubles, Russian. 
13. 9271 florins. 14, 6285 taels, Chinese. 
15. Reduce $27.467 to Sterling money. 
Suggestion.— We divide the given dollars Operation. 
by $4.84, because $4.84 make £1. Then, $4.84)$27.467 
reducing the decimal .675 to shillings and £5.675 


pence, the result is £5, 18s. 6d. Hence, Ans. £5, 13s. 6d. 


$92. To reduce Federal to Sterling money. - 

Divide the given sum by the legal value of £1 expressed in 
Federal money, and point off the quotient as in division of deci- 
mals. The figures on the left of the decimal point will be 
pounds ; those on the right, decimals of a pound, which must be 
reduced to shillings, pence, and farthings. (Art. 201.) 

Oss. Federal money may be reduced to any foreign currency, by dividing the 
given sum by the Federal value of the unit money of the given currency. 

16. Reduce $486.42 to ster. 17. Reduce $1452.50 to ster. 
18. Reduce $16256.75 to ster. 19. Reduce $20273.875 to ster. 
20. Reduce $50375.625 to ster. 21. Reduce $125370.84 to ster. 
22. Reduce $2564 to francs. 23. Reduce $8256 to franes. 
24. Reduce $3265 to florins. 25. Reduce $7264 to roubles. 


Quersv.—391. How reduce Sterling money to Federal? Obs. How may all 
foreign coins be reduced {o Federal money? 392. How reduce Federal money 
io Sterling? Obs. How reduce Federal money (o any forcign currency? 
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26. Reduce $45 to New England currency. 


Suggestion.—Since there are 6s. N. E. cur. $45 
in $1, in $45 there are 45 times as many, or 6s. 
270s. Now reducing the shillings to pounds, 2|0)2'7|0s. 
the result is £18, 10s. Hence, Ans, £13, 1 £13, 10s. 


393. To reduce Federal money to the State currencies. 
Multiply the given sum by the number of shillings which, in 
the required currency, make $1, and the product will be the an- 
swer in shillings, and decimals of a shilling. Reduce the shillings 
to pounds, and the decimals to pence and farthings. (Art. 201.) 
Oxs. For Table of the different State currencies and their origin, see p. 148. 
Reduce the following to the specified currencies. 


27. $378 to N. E. currency. 28. $565.75 to N. E. currency. 
29. $465.45 to N. Y. currency. 30. $875.50 to N. Y. cur. 
81. $640.25 to Pa. currency. 382. $950.60 to Ga. currency. 


83. $1000 to Canada cur. 84. $25.78 to Canada cur. 
85. Reduce £15, 7s. 6d., N. Y. currency, to Federal money. 
Suggestion.—Reducivg the pounds to Operation. 
shillings, and the pence to the decimal £15, 7s.=307.0s. 
of a shilling, we have 807.5s. Now, as and 6d.=0.5 s. 
8s. N. Y. cur. make $1, 307.5s. will make 8)307.5 s. 
as many dollars as 8 is contained times Ans, $38.4375. 


in 807.5; and 807.5+8=$38.4875. Hence, 


894. To reduce the State currencies to Federal money. 

Reduce the pounds to shillings, and the given pence and far- 
things to the decimal of a shilling ; then divide the sum by the 
number of shillings which, in the given currency, make $1, and 
the quotient will be the answer in dollars and cents. 


Reduce the following examples to Federal money. 


86. £48, 15s.4d.N.E. cur. 87. £78, 4s. 5d. N. KE. currency. 
88. £100, 18s. 3d. N. Y. cur. 89. £256, 5s, 23d. N. Y. cur. 
40. £296, 12s. Penn. cur. 41. £480, 8s. Penn. cur. 

42, Maes 10s. Ga. currency. 48. £1000, 15s. 4d. Can. cur. 
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EXCHANGE. 


395, Exouance in commerce, signifies the receiving or pay- 
ing of money in one place, for an equal sum in another, by 
drafis or bills of Exchange. 


Ozs. 1. A Billof Exchange is a written order, addressed to a person, directing 
him to pay ata specified time, a certain sum of money to another person, or to 
his order. 

2..The person who signs the bill is called the drawer or maker; the person 
in whose favor it is drawn, the buyer or remitter ; the person On whom it is 
drawn, the drawee, and after he has accepted it, the accepter ; the person to 
whom the money is directed to be paid, the payee; and the person who has legal 
possession of it, the holder or owner. 


396, The acceplance of a bill or draft is a promise to pay it 
at maturity or the specified time. The common method of ac- 
cepting a bill, is for the drawee to write the word accepted 
and his name under it, across the bill, either on its face or back. 


Oss. If the payce wishes to sel/ or transfer u bill of exchange, it is necessary 
for him to endorse it, or write his name on the back of it. 


397. The par of exchange is the standard by which the 
comparative worth of the currency of different countries is 
estimated. 

Oss. 1. The par of exchange may be either intrinsic, or nominal. 

The intrinsic par is the real value of the currency of different countries, as de- 
termined by the weight and purity of their respective coins. 

A nominal par is a conventional standard esiablished by commercial usage, 
and may be above or beluw the intrinsic par. : 

2, Exchange is seldom stationary, or at par, long at atime. It varies accord- 
ing to the circumstances of trade, 

When the balance of trade is against a country, that is, when the exports are 
Zess than the imports, bills on the foreign country will be above par, for the reason 
that there will be a greater demand for them to pay the balance due abroad. 
On the other hand, when the balance of trade is in favor of a country, foreign 
bills will be below par, for the reason that fewer will be required. 

3. The course of chang is its fluctuation above and below par. 


398. Exchange is of two kinds, inland or domestic, and 
Soreign. Domestic exchange relates to monetary transactions 
between different places in the same country. Foreign exchange 
relates to monetary transactions between different countries. 


Quust.—395. What is Exchange? Obs. What is a bill of exchange? Who 
is the drawer? Thedrawee? The payee? The owner? 396. What isthe par 
of exchange? Of how many kinds is it? Whatis the intrinsic par? The nom- 


inal par, Obs. Whatis the course of exchange? 397, Of how oa kinds | isc 


exchange? What is domestic exchange ? Foreign? 


& 
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INLAND OR DOMESTIC EXCHANGE. 
399, Inland, or Domestic Exchange, isreckoned at a certain 
per cent. on the legal currency of the country. 
$5588. New Yorx, March 27th, 1853. 
1. Atsight, pay to the order of Messrs. Brady & Co., Fifty-five 


hundred and eighty-eight dollars, value received, and charge 
the same to ~  WirrrAM Dwient.g 


To Messrs. J. K. Watker & Co. 
Merchants, Mobile. 


What is the value of this bill at 2 per cent. premium ? 


Suggestion.—Since exchange is 2 per Operation. 
cent. premium, the draft is worth the $5288 draft, 
amount stated in it, and 2 per cent. be- .02 rate. 


sides. We therefore find 2 percent.on $105.76 premium. 
$5288, and add it to the draft. Hence, $5393.76. Ans. 


490. To calculate exchange on domestic bills or drafts, 


Multiply the amount of the bill by the given per cent. 
expressed in decimals, and the result will be the exchange. 

2. A merchant in Philadelphia wishes to remit $8278 to 
New Orleans: what will a draft cost at 24 per cent. discount? 

38. A man in St. Louis wishes to buy a-draft on New York | 
for $1127.50: what will it cost him at 1} premium ? i: 

4. A merchant in New Orleans conai aed 500 bales of cot- 
ton, each weighing 878 Ibs., to his agent in Boston, which'the 
agent sold at 8 cents a ay and charged 23 per cent. com- 
mission; the merchant finally sold a draft on his agent for the 
sum die him, at 1 per cent. premium: how muchrdid he receive 
for his’ cotton? Pa 

5. B of New York sent 876 pieces of-eloth , containing 854 
yards apiece, to D in Cincinnati, and agreed id! ae him 21 per 
cent. commission, and 3 per eet: guarantee. B sold the cloth 
at $4.871 per yard, paid $69.50 freight, and $35.15 insurance. 
For what sum can B draw on D; and what will he receive 
for his cloth, if he sells the draft at 14 per cent. premium ? 


ME - Quesr.—400, How do you calculate exchange on domestic bills or drafts ? 
re Li ep "7 cae 
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FOREIGN EXCHANGE. 


491, Exchange between the United States and England is 
commonly reckoned at a certain per cent. on a nominal par, 
which assumes £1 Sterling to be equal to $44, or $4.44§. Thus, 
when exchange is 9 per cent. above par, £1=1.09 x $44"; and 
$1=£3,+1.09. 

Oss. 1. The nominal par of exchange on England, is the same as the original 
legal value of a pound Sterling fixed by Congress in 1799 for estimating duties. 

@. The reason that exchange on England is always so much above par, is chiefly 
owing to the fact that the basis, or nominal par, upon which it is culculated, is 
far below the real value of a pound Sterling. It asstimes £1 to be worth 
only $1444, whereas its intrinsic value is $4.861, and its present legal value i3 
$4.84, which is 9 per cent. more than the nominal par. (Art. 147. Obs. 2.) 

It is obvious, therefore, that 9 per cent. must be added to the nominal par of 
exchange, to make it equal to the legal value of a pound Sterling ; and exchange 
reckoned on this basis ($4.44 to a pound), must be at a premium of 9 per cent, 
or over, before English funds are in reality at par, taking the legal or intrinsic 
value of a pound as the slandurd. 


/ 
Exchange £310, 10s. New Yorr, April 5th, 1853. 


1. At thirty days sight of this first of Exchange, (the second 
and third of the same date and tenor wnpaid,) pay Charles 
Rowe, Esq., or order, Three hundred and ten pounds, ten shil- 
lings sterling, with or without farther advice. 

JAMES CONRAD. 


To Messrs. Bartne & Co. 
Brokers, London. 
What is the value of this Bill of Exchange, at 81 per cent. 
premium ? 


Suggestion.—The given shillings (10s.) Operation. 
are equal to £.5, which we annex tothe £310, 10s=£310.5 
pounds. Now, as the rate of exchange 4,822 
is 8} per cent. above par, it is evident 6210 
that £1=1.085 x $4°, or $4.822. We 6210 
therefore multiply the given pounds by 24840 
the nominal par value of £1 increased 12420 


by the per cent. premium, and the result Ans. $1497.2310 
is the value of the bill. Hence, 


, Qurst.—401. How is exchange on England commonly reckoned? Obs. Why 
is exchange on England always so much above par ? What does the nominal 
par assume to be the yalue of a pound Sterling? What is its intrinsic value 4 
Hts legal value? At what premium then must exchange. be, before English — 
funds are in reality at par, taking the legal value of £1 as the standard ? < 


XK 
iv. 


® ot 
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492, To find the value in Federal money of Bills of Ex- 
change on England, at a given per cent. premium. 


I. Reduce the shillings, pence, and farthings to the decimal 
of @ pound, and annex it to the given pounds. (Art. 200.) 

Il. Multiply this sum by the nominal par value of £1, in- 
ereased by the given per cent. exchange, and the product will ba 
the value of the bill in Federal money. 

Or, multiply the pounds and decimal of a pound by *2 ; then 
Jind the per cent. exchange and add it to this product; the re- 
sult will be the value of the bill in Federal money. 

Oss. In negotiating foreign bills, it is customary to draw three of the same date 
and amount, which are called the First, Second and Third of Exchange; and 
collectively, a Set of Exchange. These are sent by different ships or convey: 
ances, and when the first is accepted or paid, the others are void. 

2. What is the value of a bill of exchange on London for 
£1568, 5s., at 9 per cent. premium ? 

8. When exchange is 94 per cent. premium, what is the 
value of a bill for £2573, 15s. 8d. ? 

4. What is the Federal value of £3181, 7s. 6d., at 10 per 
cent. premium ? 

5. A traveler paid $2730 for a bill of exchange on London, 
at 8 per cent. premium: what was the amount of the bill? 


Suggestion.Since the rate of ex- Operation. 
change was 8 per cent.,-it is plain £1=  $4.80)$2730.00 00 
1.08 x $4", or $4.80. Now if $4.80 will £568.75" 
buy £1, $2730 will buy as many pounds 20 
as $4.80 are contained times in $2730, 8.15.00 


which is‘£568.75. The decimal .75is Ans. £568, 15s. 
equal to 15s. Hence, 


463. To find the value in Sterling money of any sum of 
Federal money, at a given per cent. exchange. 


Divide the given sum by the nominal par value of £1 in Fed- 
eral money increased by the per cent. exchange, and the quotiegt 
will be the value in pounds and the decimal of apound. Reduce 
the decimal to shillings, pence, and farthings, annex them to the 

é pounds, and the result will be the answer. (Art. 210.) 
KG Quesr.—402. How do you find the value in Federal money of bills of exchange 
2 England at a given per cent. premium ? 


ee 
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6. What is the Sterling value of $1560.75, at 9 per cent. 
exchange ? 

7. What is the Ster. value of $4868.50, at 10 per cent. Ex. % 

8. What is the Ster. value of $5280.60, at 83 per cent. Ex. ? 

9. What is the Ster. value of $56000, at 94 per ct. exchange? 

10. A merchant consigned 2560 bbls. of flour to his agent in 
Liverpool, who sold it at £1, 8s. 6d. per barrel, and charged 2 
per cent. commission: what is the net amount of the flour in 
Federal money, allowing 8 per cent exchange ? 

12. A merchant in N. Y. shipped 1000 bales of cotton weigh- 
ane 360 lbs. per bale, to his agent in London, who sold it at 

85d. per pound, paid 3 gd. a pound for freight, and charged 25 
3 cent. commission. What was the net proceeds in Feder ‘al 
money, allowing 84 per cent. exchange ? 


404. In France, accounts are kept in francs and centimes. 
The franc is the unit money. It is subdivided into decimes or 
tenths, and centimes or hundredths, according to the decimal 
notalion, in the same manner as Federal money, 


10 centimes make 1 decime ; 10 decimes make 1 franc. 

Oss. In business matters, decimes are expressed in centimes. Thus, in quot- 
ing exchanges, instead of saying 5 francs, 2 decimes, and 3 centimes are worth a 
doliar, itis custumary to say, exchange is 5 francs and 23 centimes per dollar; in 
circulars and prices current, it is writien, Frances, 5,23 to 5.18, &e. 

In negotiating Bills of Exchange on France, it is eus- 
tat ary to make the dollar the jixed sum or basis of caleulation, 
while the Lrench currency is the variable sum. 


406. To find the value in Federal money of AP of Ex- 
change on France. 

Divide the given sum by the exchange value of $1 anne in 
Sranes and centimes, and the quotient will be the value of the 
bill in Kederal money. 


Oss. Formerly exchange on France was calculated at a certain per cent. on a 
nominal par of exchange, which assumed a dollar to be equal to 5} frances. This 
method, though still adhered to in books, is discarded by business men. 


“13. What is the value of a billof exchange on Paris for 4515 
francs, exchange at 5.25 francs per dollar ? Ans. $860. 
14. W hat is the value of a bill of exchange on Havre for 
10640 franes, exchange at 5.16 francs per dollar. 
15. What is the value of 25265 f. exchange 5.20 f. per $1? 
16. What is the value of 68432 f. exchange 5.16} f. per $1? 
bs a 
Sy 


ee 


Arts. 404-413.] PROGRESSION, 347 


ARITHMETICAL PROGRESSION. 


408. Progression is continued proportion. It is of two 
kinds, arithmetical and geometrical. 


499. Arithmetical progression is a series of numbers, which 
increase or decrease by a common difference; as 8, 8, 7, 9, 11, 
18, &c:; or 18, 11, 9, 7, 5, &e. 

Oss. If the series increases, it is called ascending ; if it decreases, descending. 
Arithmetical progression is sometimes called equidifferent series. 


410. When four numbers are in arithmetical progression, 
the sum of ihe extremes is equal to the sum of the means. 

Thus, in the series 3, 5, 7, 9, the sum 8+9=5+7. 

Again, if three numbers are in arithmetical progression, the 
sum of the extremes is double the mean. 

Thus, in the series 9, 6, 3, the sum 9+8=6+6. 


41%, In an ascending series, each succeeding term is found 
by adding the common difference to the preceding term. Thus, 
if the first term is 8, and the common difference 2, the series 
is 8,15, 7, 9, 11,.18, &c. 

In a descending series, each succeeding term is found by 
subtracting the common difference from the preceding term. 
Thus, if the first term is 15, and the common difference 2, the _ 
series is 15, 18, 11, 9, 7, &e. ‘ ris 


412, In arithmetical progression, there are five parts to be 
considered, viz: the first term, the last term, the numbersof 
terms, the common difference, und the sum of all the terms. 
These parts have such a relation to each other, that if any 
three of them are given, the other too may be easily found. 


413. To find the sum of all the terms, when the extremes 
and the number of terms are given. 

Multiply half the sum of the extremes by the number of terms, 
and the product will be the sum of the given series, ‘ 


Quesr.—408. What is progression? Of how many kinds is it? 409. What 
is arithmetical progression? Obs. If the series increases, what is it called? ff 
it decreases, what? 410. When four numbers are in arithmetical progression, 
to what is the sum of the extremes equal? 411, In an ascending series, how is 
each successive term found? 413. When the extremes and number of terms 
are given, how find the sum of all the terms ? 
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1. If the extremes of a series are 2 and 14, and the number 
of terms is 7, what is the sum of all the terms? Ans. 56. 

2. If the extremes of a series are 36 and 4, and the number 
of terms 9, what is the sum of all the terms ? 

3. How many strokes would a clock which goes to 24 o’clock, 
strike in a day ? 


415. To find the common difference, when the ewtremes and 
the number of terms are given. 


Divide the difference of the extremes by the number of terms 
less 1, and the quotient will be the common difference required. 

4. If the extremes are 2 and 38, and the number of terms 18, 
what is the common difference ? Ans. 8. 

5. The extremes are 8 and 19, the number of terms 9: what 
is the com. dif. and the sum of the series? 


416. To find the number of terms, when the extremes and 
common difference are given. 


Divide the difference of the extremes by the common difference, 
and the quotient increased by 1 will be the number of terms. 


6. If the extremes are 2 and 58, and the common difference 
8, what is the number of terms ? ~ Ans. 18. 

7. A man spent $3 the first holiday, $45 the last, and each 
day $3 more than on the preceding: how many holidays did 
he have, and how much did he spend? 


417%. When the swm of the series, the number of terms, ana 
one of the extremes are given, to find the other extreme. 


Divide twice the sum of the series by the number of terms, 
and from the quotient take the given extreme. 


8. If one extreme is 10, the number of terms 6, and the sum 
of the series 42, what is the other extreme? Ans. 4. 

9. If thesum of the series is 1924, one extreme 27, and the 
number of terms 26, what is the Other extreme ? 


Quest.—415. When the extremes and number of terms are given, how find the 
common difference? 416. When the extremes and common difference are given, 
how find the number of terms? 417. When the sum of the series, the number 
of terms, and one of the extremes are given, how find the other extreme? 
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GEOMETRICAL PROGRESSION. 


438, Geometrical progression is a series of numbers which 
inerease by a common multiplier, or decrease by a common divi- 
sor ; as 2, 4, 8, 16, 32, &c.; or 32, 16, 8,.4, 2. 


Oss. 1. Ifthe series increases, it is called ascending ; if it decreases, descending. 

The numbers which form the series, are called the terms of the progression. 
The common multiplier, or divisor, is called the ratio. 

2. In an ascending series, each succeeding term is found by multiplying the 
preceding by the ratio. Thus, if the first term is 2, and the ratio 3, the series is 
2, 6, 18, 54, &e. 

In a descending series, each succeeding term is found by dividing the preceding 
by the ratio. If the first term is 54 and the ratio 3, the series is, 54, 18, 6, 2. 

3. If the first term and ratio are the same, the progression is simply a series of 
powers ;. as 2; 2x2; 2x2x232x2x2x2, &c. 

4. In Geometrical as well as in Arithmetical progression, there are five parts 
to be considered, viz: the first term, the last term, the number of terms, the ratio, 
and the sum of all the terms. These parts bave such a relation to each other, 
that if any three of them are given, the other two may be easily found. 


419. To find the last term, when the jirst term, the ratio, 
and the nwmber of terms are given. 


Multiply the first term into that power of the ratio whose 
index is 1 less than the number of terms, and the product will 
be the last term required. 

Oss. The several amounts in compound interest, form a geometrical series of 
which the principal is the Ist term; the amount of $1 for 1 year the ratio, 
and the number of years+1 the number of terms. Hence the amount of any 
sum at compound interest, may be found in the same way as the dast term of a 
geometrical series. : 


1. If the first term of a geometrical progression is 4, and the 
ratio 3, what is the 5th term ? Ans, 324. 
9. If the first term is 48, and the ratio 3, what is the 5th 


term. 
8. The first term of a series is 3, the ratio 4: what is the 


"th term ? 


Qurstr.—418. What is geometrical progression? Obs. When the series ins 
creases, what is it called? When it decreases, what? What ate the terms of 
the progression? In an ascending series, how is each succeeding term found ? 
How in 2 descending series? If the first term and the ratio are the sume, what 
is the series? 419. When the fitst term, the ratio, and the number of terms are 
~ given, how do you find the last term? Ods. How find the amount of any sum 
at compound interest by geometrical progression ? 
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4, The first term of a series is 2, the ratio 2: what is the 
23d term? 

5. If a scholar receives 1 credit mark for the 1st example he 
solves, 2 for the 2d, 4 for the third, and so on, the number 
being doubled for each example, how many marks will he 
receive for the 12th ? 

6. What is the amount of $225, at 6 per cent. compound 
interest for 4 years ? 

7. What is the amount of $310.50, at 7 per cent. compound 
interest for 5 years ? 


420, To find the sum of the series, when the ratio and the 
extremes are given. 


Multiply the greatest term by the ratio, from the product sub- 
tract the least term, and divide the remainder by the ratio less 1. 


Oss. 1. When the jirst term, the ratio, and the »wmber of terms are given, to 
find the sum of the series we must first find the last term, then proceed as above. 

2. The swm of an infinite series whose terms decrease by a common divisor, 
may be found by multiplying the greatest term into the ratio, and dividing the pro- 
duct by the ratioless |. The least term being infinitely small, is of no compara- 
tive value, and is therefore neglected. 

8. If the extremes are 4 and 972, and the ratio 3, what is the 
sum of the series? Ans. 1456. 

9. The first term is 3, the ratio 2, and the number of terms 
9: what is the sum of the series? 

10. The extremes of a series are 24 and 48144, and the ratio 1}: 
what is the sum of the series ? 

11. What is the sum of the infinite series 4, 3, 4, &e. 

12. What is the sum of the infinite series 3, t, 4, &e. 

18. What is the sum of the series.1; .01; .001, &c. 

14, A man bought a garden 3 rods wide and 4 rods long, 
and agreed to pay 1 cent for the Ist sq. rod, 4 cents for the 
2d, 16 cents for the 3d, and so on, quadrupling each sq. rod: 
how much did his garden cost him ? 

15, A lady bought a dress containing 12 yards, agreeing to 
pay 1s. for the Ist yard, 2s. for the 2d, 4s. for the 3d, and so 


on: how much did her dress cost ? 
* 


Ques'r.—420. When the ratio and the extremes are given, how find the sum 
of the series? Obs. How find the sum of an intl te series, Whose terms decrease 
by a common divisor ? 


* 
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MENSURATION. 


8) . . ° 
421, Mrysvrarion is the art of measuring magnitudes. 
Oss, The term magnitude, denotes that which has one or more of the three 
dimensions, length, breadth, and thickness. 
422. A line is length without breadth. 
A surface is that which has length and breadth, without 
height or thickness, 


~ 423. In measuring surfaces, it is customary to assume a 
square as the measuring unit, whose side is a linear unit of the 
same name; as a square foot, a square rod, &c. (Thomson’s 
Legendre’s Geometry, IV. 4. Sch.) 
Note—For the demonstration of the following principles, see references. 
424, A square is a figure which has four equal sides, and 
all its angles right angles. (Art. 153. Obs.) 


A parallelogram is a quadrilateral figure 

whose opposite sides are equal and parallel. 

It may be right-angled, or oblique angled. 

(Figs. 1, 3.) 
A rectangle is a right-angled parallelogram. (Fig. 1.) 
425, To find the area of a rectangle, and a square. 
Multiply the length by the breadth. (Leg. IV. 5.) 


Note.—When the area and one side of a rectangle are given, the other side is 
found by dividing the area by the given side. (Art. 291. Note.) 


1. How many acres are there in a field 120 rods long, and 90 rods wide ? 
Ans. 67% acres. 


2. How many acres in a field 800 rods long, and 128 rods wide? 

3. Find the area of a square field whose sides are 65 rods in length. 

4. A man senced off a rectangular field containing 3750 sq. rods, the length of 
which was 75 rods: what was its breadth ? 

5. One side of a reciangular field is 1 mile in length, and it contains 160 acres: 


what is the length of the other side ? Fig. 2. 
426, A rhombus is a quadrilateral figure 
whose sides are equal and its opposite sides 
parallel, but its angles not right angles. 
(Fig. 2.) 
A rhomboid is an oblique angled paral- 
lelogram, (Fig. 3.) 
Ozs. The term altitude, denotes perpendicularheight ; 
as A, B, Fig. 3. 
29% A 


Fig. 1. 


B Fig. 3. * 
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427, To find the area of a rhombus, and rhomboid. 
Multiply the length by the altitude. (Leg. IV. 5.) 


6. The length of a rhombus is 17 ft., and its perpendicular height 16 ft.: what 
is its area? Ans. 272 sq. ft. 
7, What is the area of a rhomboid whose altitude is 25 rods, and its length 


28.6 rods ? Fig. 4. p 


428. A trapezium is a quadrilateral figure, 
having only two of its sides parallel. (Fig. 4.) 
Oss. A diagonal is a straight line joining two opposite angles ; 
as AB, Fig. 4- 
429, To find the area of a trapezium. (Leg. IV. 7.) 
Multiply half the swm of the parallel sides by the altitude. 
8. The parallel sides of a trapezium are 15 feet and 21 feet, and its altitude 12 
feet: what is its area ? Ans. 216 feet. 
9. Find the area of a trapezium whose parallel sides are 25 rods and 37 rods, 
énd its altitude 18 rods. 


430. To find the area of a triangle. (Art. 854. Leg. IV. 6.) 
Multiply the base by half the altitude. 


Ons. 1. The dase of a triangle is found by dividing the area by half the alti- 
ude. (Art. 355.) 


2, The altitude of a triangle is found by dividing the area by half the base. 


10. What is the area of a triangle whose base is 45 feet, and its altitude 20 
eet? Ans. 450 sq. ft. 
11, What is the area of a triangle whose base is 156 feet, and its allitude 63 
geet 2 j 

431. To find the area of a triangle, when the three sides are 
. given. 


From half the sum of the three sides subtract each side respec- 
dively ; then multiply together half the sum and the three re- 
mainders, and extract the square root of the product. 

12, What is the area of a triangle whose sides are respectively 10 feet, 12 feet, 
md 16 ft. ¢ - Ans. 59.92-Lft. 
“13. What is the area of a triangle whose sides are each 12 yds. ? 

432, A cirele is a plane figure bounded by a curve line, every 
part of which is equally distant from a certain point within, 
yalled the centre. (Fig. p. 147.) 

The cirewmference is the curve line by which it is bounded. 

The diameter is a straight line which passes through the 
aentre, and is terminated on both sides by the circumference, 


Arts, 427-438.] MENSURATION, 353 


The radius or semi-diameter is a straight line drawn from 
the ceutre to the circumference. 
Oss. From the definition of a circle, it follows that all the radii aro equal ; 
also, that all the diameters are equal. 
433. To find the cirewmference of a circle, when the diam- 
eter is given. (Leg. V. 11. Sch.) 
Multiply the given diameter by 3.14159, 


14, What is the circumference of a circle whose diameter is 15 ft. ? 
Ans. 47.12385 ft. 


15. What is the circumference of a eras whose ditimeter is 100 rods 2? 


454, To find the diameter of a circle, when the circumfer- 
ence is given. 
Diwwide the given circumference by 3.14159. 


Oss, The diameter of a circle may also be found by dividing the areca by .7854, 
and extracting the square root of the quotient. 


16. What is the diameter of a circle whose circumf. is 94.2477 ft.? Ans. 30 ft. 
17. What is the diameter of a circle whose circumference is 628.318 yards? 


435. To find the area of a circle. (Leg. V. 11.) 
Multiply half the circumference by half the diameter ; or, 
muliiply the circumference by a fourth of the diameter. 
Ozs. The area of a circle may also be found by multiplying the square of ita 
diameter by the decimal .7854. 


18. What is the area of acircle whose diameter is 100 ft.? Ans. 7854 sq. ft. 
19. What is the area ofa circle whose diameter is 120 rods? 

20. What is the area of a circle whose circumference is 160 yards? 

21. Required the diameter of a circle containing 50.2656 square rods ! 

22. Required the diameter of a circle containing 201.0624 square feet ? 


436. A solid is a magnitude which has length, breadth, and 
thickness. 

437, In measuring solids, it is customary to assume a cube 
as the measuring unit, whose sides are squares of the same 
name. The sides of a cubic inch, are square inches; of a cubic 
foot, are square feet, &c. (Art. 154. Obs.) 

438. To find the solidity of bodies whose sides are perpen- 
dicular to each other. (Art. 164. Leg. VII. 11. Sch.) 

Multiply the length, breadth, and thickness together. 


Oss. When the contents of a solid and two of its sides are given, the other 
side is found by dividing the contents by the product of the twosides. (Art. 294.) 


93. How many cubic feet are there in a stick of timber 60 feet Jong, 3; feet 


wide, and 2 feet thick ? “ns, 400 cubic feet, 
T.P, 12 
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24. How many cubic feet ina wall 100 feet long, 154 feet high, and 34 feet 
thick? 

95, A man wisbes.to make a cubical bin, which shall contain 19633 solid feet: 
what must be the length of its side? 

26. Ifa stick of limber coutaining 409 cubic feet, is 60 feet long, and 2 feet 
thick, what is its width ? 


439. A prism is a solid whose bases or ends are similar, 
equal, and parallel, and whose sides are parallelograms. 


Oss. 1. When the b prism ure triengles itis called a triangular prism ; 
when square, a sguare prism, &c. “ 

2, All prisms whose ends are parallclograms are called parallelopipedons. 

3. A right prism is one whose sides are perpendicular to its bases. All other 
prisms are called oblique. 


449, To find the solidity of a prism, 
Multiply the area of the base by the height. (Leg. VIL. 12.) 


Oxns. 1, The height of a prism is the perpendicular distance between the planes 
of the bases. Hence, in a right prism, the height is equal to the length of one 
of the sides. 

2. This rule is applicable to all prisms, triangular, quadrangular, &c.; also to 
all parallelopipedons, 


27. What is the solidity of a prism whose base is 5 feet square, and its height 
15. feet ? Ans. 375 cubic feet. 

28. What is the solidity of a triangular prism whose height is 20 feet, and the 
area of whose base is 460 square feet ? 


44. To find the lateral surface of a right pris. 
Multiply the length by the perimeter of the base. ‘ 


Ons. If we add the areas of both ends to the lateral surface, the sum will be 
the whole surface of the prism. 


29. Required the lateral surface of a triangular prism whose perimeter is 44 


inches, and ils length 12 inches. Ans. 54 square inches. 
30, Required the lateral surface of a quadrangular prism whose sides are each 
2 feet, and its length 19 feet. Fig. 5. 


442, A pyramid is a solid whose base is a 
triangular, square, or polygonal plane, and 
whose sides terminate in a point called the 
vertex. (Fig. 5.) 


A frustum of a pyramid is the part which 
remains after cutting off the top by a plane 
parallel to the base, as a bc de, Fig. 5. 
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443. A cone is a solid whose base is a circle, and its sides ter- 
minate in a point called the vertex. (Fig. 6.) 

A frustum of a cone is the part which 
remains after cutting off the top by a 
plane parallel to the base, asa ded. A 


Fig. 6. 


444, To find the solidity of a pyramid, a 
or cone. (Leg.. VIL18. VIII. 4.) ae 

Multiply the area of the base by 80 
the altitude. 

31, Required the solidity of a square pyramid, the A 
side of whose base is 25 feet,and whose height is 
60 feet. Ans. 12509 cubic feet. 

32. Required the solidity of a cone, the diameter of whose base is 30 feet, and 
whose height is 90 feet. 

445. To find the lateral or convex surface of a regular pyra- 
mid, or cone. (Leg. VII. 16. VIII. 3.) 
Uuliiply the perimeter of the base by 1 the slant-height. 


Oxzs. The slant-height of a regular pyramid, is the distance from the vertex or 
summit to the middle of one of the sides of the base. 


33. What is the Jateral surface of a triangular pyramid whose slant-height ig 
10 feet, and each side 8 feet? Ans. 120 feet. 

34, What is the convex surface of a cone, the perimeter of whose base is 500 
yards, and slant-beight 120 yards ? 

446, To find the solidity of a frustum of a pyramid, or — 
cone. (Leg. VII. 19. Sch. VIII. 6.) 

To the sum of the areas of the two ends, add the square root 
of the product of these areas ; then multiply this sum by 4 of the 
perpendicular height. 

35. The areas of the ends of a frustum of a cone are 9 square feet, and 4 square 
feet, its height 15 feet: what is its solidity ? Ans. 95 feet. 

36. The two ends of a frustum of a pyramid are 4 feet and 3 feet square, its 
height 10 feet: what is its solidity ? 

447, The convex surface of a frustwm of a pyramid, or 
cone, is found by multiplying half the sum of the circumfer- 
ences of the two ends by the slant-height. (Leg. VII. 17.) 

37. The circumferences of the two ends of a frustum of a pyramid are 12 feet 


and 8ft., and its slant-height 7 ft.: what is its convex surface? Ans. 70 8q. ft. 
Fig. 7. 


448. A cylinder is a long circular 
body of uniform diameter, whose 
ends are equal parallel circles, (Fig. 
ty ea 
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449, To find the solidity of a cylinder. (Leg. VIII. 2.) 
Multiply the area of the base by the height or length. 


39. Required the solidity of a cylinder 6 feet in diameter, and 20 feet high. 
Ans. 565.488 cubic feet. 
49. Required the solidity of a cylinder 30 feet in diameter, and 695 feet long. 


458. To find the convex surface of a cylinder. 
Multiply the circumference of the base by the height. 
41. What is the convex surface of a cylinder 16 inches in circumference and 
40 inches long ? Ans. 640 square in. 
42. What is the convex surface of a cylinder, whose diameter is 20 feet, and 
its height 65 feet? 
451. A sphere or globe is a solid terminated by a curve sur- 
face, every part of which is egually distant from a certain point 
Within called the centre. 


452. To find the surface of a sphere or globe. 
Multiply the circumference by the diameter. (Leg. VIIL. 9.) 


¢3. Required the surface of a globe 13 inches in diameter. 
ns. 531 sq. in. nearly. 
“4 Required the surface of the earth, its diameter being 8000 miles. 


458. To find the seas of a sphere or globe. 
Multiply the surface by of the diameter. 


ais, What is the solidity of a globe 12 in. in diameter? Ans. 904.77792 in. 
46. What is the solidity of the earth, its diameter being 8000 miles. 


GAUGING OF CASKS. 


454, To find the contents or capacity of casks. 

Multiply the square of the mean diameter into the length in 
inches ; then this product multiplied into .0034 will be the wine 
gallons, or multiplied into .0028 will be the beer gallons. 


Ozs. The mean diameter of a cask is found by adding to the head diameter 
-7 of the difference between the head and bung diameters when the staves are 
very much curved; and by adding .5 when very dittle curved, and by adding .635 
when they are of a medium curve. 


47. How many wine gallons does a cask contain whose length is 35 inches, its 
bung diameter Be inches, and its head diameter 26 inches, it being but. little 
curved ? Ans. 93.296 gallons, 

48. How many beer gallons in a cask 54 inches long, whose bung diameter is 
42 inches, and head diameter 36 inches, its staves being much curved ? 
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MISCELLANEOUS EXAMPLES, 


1. A farmer having sold 4 and 3 of his sheep, had 95 left: how 
many had he at first ? 
2. A man having $15750, spent 3 for a house, % the Heratiade for 
a barn, and ¢ of the balance for a carriage: how much had he left ¢ 
. What is the difference between 1 of 275, and 3 of 315. 
What number is that, + of which exceeds + by 887? 
. What number is that, 2 and 2 of which make 255. 
. What number must be added to 13753 to make 811934? 
. What must be taken from 11374 that 793+ may be left ? 
. What must be added to 2172 that the sum may be 17 times 193 # 
. What number multiplied by 454, will produce 288%? 
10. What number divided by 874, will give 193: for the quotient ? 
11. Bought { of a ship, and sold 4 of it: how much was lef.? 
12.-A pedlice negotiated a bill of exchange of $10360, at 18 per 
cent.: what was lita. commission ? 
13. At what per cent. must $6376 be loaned, to draw $135.49 
interest in 3 months ? 
14. What sum must be loaned at 7 per cent., to gain $455 interest 
in 3 months ? 
15. What sum must be loaned at 63 per cent. interest, to gain $650 
semi-annually ? 
16. In what time will $8284 gain $365, at 6 per cent. interest ? 
17. At 7 per cent. int., in what time will $857.25 double itself? 
18. At what per cent. interest will $500 double itself in 10 years? 
19. What is the present worth of $1365, payable in 6 months, 
when money is worth 7 per cent. per annum? 
20. At 6 per cent. discount, what is the present worth of $1623.28, 
due in 1 year? 
21. What is the bank discount on a note of $730, payable in 4 
months, at 6} per cent. ? 
22. What is the bank discount on a note of $1575, payable in 60 
days, at 7 per cent.? 
23. What will 85 shares of railroad stock cost, at 103 per cent. 
advance ? Ans, $3867.50. 
24, What cost 63 shares of hawk stock, at 83 per cent. discount? 
25. What premium must a man pay annually for insuring $8500 
on his store and goods, at 17 per cent. ? 
26. If | obtain insurance on goods, worth $16265, at 23 per counts 
and the goods are lost, how much shail I lose ? 


0 OATH OP 
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‘21. Paid $78.75 insurance annually, which was 1} per cent. on the 
sum insured: what was the amount of my policy ¢ 

28. Paid $24.54 insurance on $6544: what was the per cent. ? 

29. Received $862.50 dividend on $17250 stock: what was the 
per cent. ? 

30. Bought a farm for $5640, spent $258 upon it, then sold it for 
15 per cent. profit: how much did it sell for ? 

31. Bought goods for $4890, and sold them on 6 mos. at 224 
per cent. above cost: what was the profit, allowing 7 per cent. 
interest ? 

32. Bought 15000 gals. oil for $8500: allowing 12 per cent. leak- 
age, how must it be sold to gain 15 per cent. 

33. If I buy 1675 yards of flannel for $368.50, how must I retail 
it per yard to gain 25 per cent. ? Ans. 2714 cts. 

34. A grocer bought 2500 Ibs. of coffee for $250, and sold it at 6 
per cent. loss: what did he get per pound ? 

85. A merchant bought 1824 yds. of cloth, at $2.50 per yard and 
retailed it at $3 per yard: what per cent. was his profit, and how much 
did he make ? 

86. A shop-keeper bought 100 pieces of lace, for $250, and sold 
them for $375: what per cent. did he make, and how much ? 

37. If a grocer buys 3680 lbs. of cheese, at 4% cts. per. lb. and 
sells it at 6} ets what per cent. and how much is his profit? 

88. What is the ad valorem duty, at 333 per cent., ona quantity of 
eloths which cost $10486 ? 

39. What is the ad valorem duty, at 152 per cent., on a cargo of 
tea, invoiced at $85856 ? 

- 40. At 872 per cent., what is the duty on a quantity of silks which 
cost $23265 ? 

41. The sum of two numbers is 856, and their difference is 75: 
what are the numbers ? 

42. The sum of two numbers is 5643, and their difference is 125: 
what are the numbers ? 

43. The difference of two numbers is 68, and the smaller number 
is 8365: what is the greater number ? 

44. The product of two numbers is 3750, and one of the numbers 
is 75: what is the other? 5 

45, What number is that, 3 of which is 34 times 45 ? 

46. What number is that, 3 of § of which is 63 times 3 of 120? 

47. Dow long will it take a person to count a billion, if he counts 
50 a minute, and works 6 hours per day, for 5 days a week, and 52 
weeks a year? , 
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48. How many dollars, each weighing 4124 grains, ean be made 
from 7 lbs. 1 oz. 18 pwt. 18 gers. of silver? 

49. How many pounds of silk will it take to spin a thread which 
will reach round the earth, allowing its circumference to be 25000 
miles, and 2% oz. to make 160 rods of thread ? 

50. How many times will the hind wheel of a earriage, 7 ft. 6 in. 
in circumference, turn round in 7 miles, 1 furlong, 80 rods? 

51. How many times will the fore wheel of a carriage, 5 ft. 72 in, 
in circumference, turn round in the same distance ? 

52. How many oranges, at ? of 83 cts. apiece, will $2172 buy ? 

53. Paid $2513 for 9, of 245% acres of land: what was that per 
acre? 

54. What number is that, 2 of which exceeds ¢ by 428 ? 

55. What number is that, 3 and ? of which is 510? 

56. A father gave his eldest son twice as much as the second, the 
second three times as much as the third, who had $1573: how much 
did he give to all? 

57. A man having 4 children, gave twice as much to the 4th as te 
the 8d; twice as much to the 2d as to the 4th; and to the Ist twice 
as much as to the 2d, which was $7860: what did he give to all? 

58. A man gave ¢ of his estate to his eldest daughter; 4 the re- 
mainder to the 2d; and 3 of the remainder to the 3d, who received 
$3560: what was his estate ? 

59. Bought a piece of land 45} r. long, and 28% r. wide, at the rate 
of $75 for 27 acres: what did it come to ? 

60. What part of 2 of £6, 12s. is 4 of 13 shillings and 6 pence? 

61. What is 454 times # of £276, 15 shillings and 6 pence ? 

62. What cost 735 barrels of apples, each containing 23 bu., at 1g. 
8d. ster. per bushel ? 

63. What cost 3 pieces of cloth, each containing 27 ells French, 
at 3s. 4d. per yard? Ans. £20, 5s. 

64, What cost 248 pair of boots, at £.625 sterling a pair ? 

65. If 56 lbs. of butter cost $15.60, what will .078 ton cost? 

66. If 48 ells Flemish of cloth cost $480, what will 125 ells 
English cost # 

67. If 96 horses eat 192 tons of hay in a winter, how many tons 
will 150 horses eat in 6 winters ? 

68. If 1 ewt. of sugar cost 93s., what will 4 ton cost # 

69. If + ewt. of veal cost $14, how much will 872 lbs. cost ? 

40. If .5 ewt. of ginger cost $71, how much will 3, ton cost? 

41. What cost 260 loads of wood, each containing 96 cu. ft., if 48 
sords cost $873 # 
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42. A man sold a sheep for £14, a ealf for £4, }.s. anda pig for 
$s. ¢d.: what did he get for all? 

73. A goldsmith melted up # Ib. 103 pwts. of gold, at one time, 
and 33 oz. 10 grs. at another: how much did he melt in all? 

-44, A man having 2 oz. of silver, sold 63 pwts.: how much had 
he left # 

75. Aman owing £4, 23s. paid Tis. 2id.: what does he still owe? 

46. How many tiles 9 in. square, will cover a hall 63 ft. by 8 ft.? 

4“. A man sold a house for $9265, and thereby lost 10 per cent 
what per cent. would he have gained, had he sold it for $12000 ? 

478. A man being asked how much money he had in bank, an 
awered 3, %, and § of it was $4260: how much had he ? 

79. How many acres in a farm 157% rods and 43 feet. square? 

80. If 252 Eng. ells of silk cost £10, 15s., what will 854 yds. cost ? 

81. A man having a garden 352 r. long, and 20? r. wide, took 64 
ft. from each side for a walk: how much land was left ? 

82. If 152 yards of silk cost $182, what will 563 yards cost? 

83. A grocer used a false weight of 132 oz, for a pound: what 
was the amount of his fraud in weighing 500 pounds ? 

84, If 2 bbl. of apples costs $4, how much will 853 bbls. cost ? 

85 If +4 lb. of lard cost +48. how much will 23 ton cost? 

8. If 3, of a ton of hay costs £7, what will 4% of a ewt. cost ? 

8. How much will 53, of a drum of figs come to, at the rate of 4 
of a dollar for ? of a drum? 

88. Bought 482 Ibs. of tea for $278: how much can be bought for 
$125 ? 

89. How many rolls of paper 9 yds. long and 27 in. wide, will be 
required to cover the walls of a room 183 ft. long, 16% ft. wide, and 
124 ft. high ? 

90. A man gave 4 of his property to his son, and} to his daughter, 
which was $3250 less than her brother’s portion: what was the 
amount of his property ? 

91. A man lost ? of his money by gambling, and afterwards re- 
ceiving $56, he had $1644: what had he at first? 

92. If a man spends ;% of his time in labor, $ in sleep, =}, in eating, 
and 1; hour each day in reading, how much time will be left ? 

93. Ifa cane 8 feet in length, cast a shadow 5 feet long, how higk 
is a steeple whose shadow is 175 feet? 

94. Bought 16 hhds. molasses for 75 firkins of butter, worth 163 
gents a pound: what was the molasses per gallon ? 

95. A can dig a cellar in 45 days, Bin 68 days: how long will it 
take both together to dig it? ’ 
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96. If a eubie foot of water weighs 1000 oz. how many tons are 
there in areservoir which covers 5 acres, the water being 8} ft. deep ? 

97. Lf I pay $8400 for ¢ of a ship, for what must I sell +5 of it, 
that I may make 16 per cent. on it? 

98. A farmer sold 176 sheep, which was 2 of 2 of all he had; the 
remainder he divided equally between his two sons: how many did 
each receive ¢ 

99. A garrison having been besieged 108 days, found that ;!, more 
than half of their provisions were consumed: how much longer 
would they last ? 

100. A garrison of 1520 men have 416955 Ibs. of flour: how long 
will it last them, allowing each man $ lb. per day ? 

101. How long wiil 119% bhds. of water last a ship’s company of 
30 men, allowing each man ¢ gal. per day ? 

108. A can saw a cord of wood in 4 hours, Bin 5h.and C in 6 h.: 
how long will it take all three to saw a cord ? 

104. Ifa pole 1 rod long cast a shadow 22: ft., what is the height 
of a tree whose shadow is 2165 feet ? 

105. If 6 men can build a wall 30 feet long, 6 feet high, and 8 feet 
thick, in 15 days, when the days are 12 hours long, how many days 
willit take 30 men to build a wall 300 feet long, 8 feet high, and 6 
feet thick, working 8 hours a day # 

106. A is 874 years old, and # of his age is & the age of B: how 
old is B? 

107. C has 465 sheep, and 54, of his number is equal 34 of D's: 
how many sheep has D? 

108. Twenty-one forty-fifths of 405 is 22 of how many times 20? 

109. Thirty-five sixty-fourths of 768 is 7} of how many sixteenthe 
of 575 ? 

110. A man wishes to buy a square farm which eontains 318,, 
acres: what is the length ofits side ? 

111. The length of a rectangular farm containing 196 acres is 
twice its breadth: what are its length and breadth? 

112. How many acres in a rectangular field, the length of which 
is 128 r. and its diagonal 160 rods ? 

113. What is the area of a triangle whose hy jothenuse is 50 yds., 
and its perpendicular 30 yards ? 

114, What is the area of a triangle whose hypothenuse is 100 
rods, and its base 60 rods? ; 

115. What o’clock is it when ;', of the time to midnight is equal 

_ to of the time since noon? 
116. Required the mean proportional between 121 and 5.76, 


. 
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. 11%. If 2 of the time past midnight is equal to 2 of the time to 
noon, what o’cloek is it ? 

118. Required the mean proportional between 23 and 874. 

119. A regiment containing 6912 soldiers, was so arranged that 
the number in rank was triple that in file: how many were there 
in rank and file ? 

120. A man anda boy together can reap an acre of wheat in 8 
hours; the man can reap it in 11 h.: how long will it take the boy 
to reap it? 

121. A cistern bas two pipes; one will fill it in 48 minutes; the 
other will empty it in 72 minutes: how long will it take to fill the 
eistern when both are running ? 

122, A, B, and C together have 1440 acres of land; A has twice, 
and C three times as much as B: how many acres has each ? 

123. A man agreed to work for 9s. per day, and to forfeit Ts. 6d. 
for every day he was idle: at the end of 90 days he received £14, 
2s. How many days did he work ? 

124, A-man being asked the price of his carriage, said that his 
horses and earriage eost $968, and his carriage cost 8 times as much 
as his horses: what was the cost of his carriage ? 

125. How much will it cost to carpet a parlor 18 ft. square with 
carpeting zyd. wide, which is worth $1.50 per yard? 

126. A,B, and C joined in a speculation; A put in $500, B $700, 
and C put in the balance; they gained $1200, of which C received 
$480 for his share: how sok did A and B receive, and eg much 
did C put in? 

127. A, B, and © gain $3600, of which A receives $6, as often as 
B receives $10, andC $14: what was the share of each? . 

128. The hour and minute hand of a clock are exaetly together at 
noon: when will they next be together ? 

129. A farmer having lost 3 of his sheep, and sold } of them, had 
500 left: how many had he at first? 

180. If 4 of a post stands in the mud, } in the water, and 10 feet 
above the water, what is the length of the post ? P 

131. Two persons start from the same place, one goes south 4 

niles per hour, the other west 5 miles per hour: how far apart are 
they in 9 hours? 

132. A messenger traveling 8 miles an hour, was sent to Mexico 
with despatches for the army; after he had gone 51 miles, another 
was sent with countermanding orders, who could go 19 miles as 
quick as the former could go 16; how long willit take the latter te 
overtake the former; and how far must he travel? 


ADDITION.—Arrs. 21-29, 
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Ex. ANs. Ex. ANS. Ex, ANS. ANS. 

Arr. 24. 8. 96 yrs. 28. 476 1m. . 1052233. 
1, 2. Given. | 4. $976. 29. 73 yrs. . 62497360. 
3. $786. 5. $109. 30. $1648. . 74482084- 
4, 8689. 6. 106 s. 31. $34950. 53. 

5. STT5T. 7. $550. 32. $33700. . $3068 f. 
6. 651465. 8. $3347. 33. $3147. $6136 for 
7. 8651761. | 9. $860. 34. $512. all. 

8. 998943483.110. $2378. 35. 611. bu. . $16646. 
9. 988. 11. $2164. | $518. 58. $37650. 
10. 7673. 12. 1893 sch. |36. $627. . A.D. 1727, 

11. 88765. 13. $1816. 37. 630 lbs. . $8475. 

12. 85879944, |14. 143 m. 38, $3789. ; 

15. 1460. 15. 582 a. 39. $1125. - . 865 days. 

16. 23770. 16. $690. 40. $2385 r. . $312. 

17. 161524. 17. 238 cts. $554 g. . 156 strokes 

18. 131570. 18. $1401. 41, $1582. 5- $49245. 

19. 1999990. |19. $2788. 42. $1328. - 23256972. 

20. 19138. 20. $264. 43, 525 m. 57. 850000000, 

21. 16840. 21. $846. 44, $4930. . 108181. 

22. 220083. |22. 754 sh. 45. 2234822. . 120524, 

23. 100008. 865 1. 46. 4604345. . 98649. 

24, 134735. 1119 b. 47. 5067843. . 1062086. 

25. 104022.  |23. $6821. 48. 4984097. . 10129389. 
24, $2324, 49. 178346, . 1065910. 

Ant. 29. |25. $4900. 50. 17069458. |74. 9716789. 
1. $64. 26. $1444. 51. 81231. 5. 8596013. 
2. 966 lbs. |2'7. 508 ts. 52. 966388. . 86481665. 

* SUBTRACTION.—Anrrs. 34-40, 

Art. 84. (10. 613134. |21. 2754087. . 189 g. 
1,2. Given. {11. 531141. /22. 932417. . 1003 bu. 
8. $232. 12. 3151721. |23. 6834501. . $8791. 

4, 413, 15. 248. 24, 8960895. . $1420. 
_§. 858 dolls, |16. 54182. 25. 81090814. | 7. $382. 
6. 418 feet. |17. 124907. 7 @l079. 
7. 3832 Ibs, |18. 66104149. | Arr. 40. . 374 bu. 
~ §. 8231 qts. {19. Given. 1. 118 yds. . $1989. 
¥, 32352. 6121. 2. $221. . $479. 
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EX ASS. Ex ANS. Ex, ANS. Ex. AN>. 
12. 99. $12. 46. 12520 bu. |62. 1487. 
18. $1291. 30. 146 ts. 47. $1491. 63. 2445. 
14. 53 m. 31. $1090. 48. $9699. 64. 1148, 
15. 93 m. 32. $3838. 49, $21492. 165. 2336. 
16: 33. $5250. 50. $8080. 66. 378. 
17. 1706. 34. $323. 51. 22925 67. 926. 
18. 67 yrs. 35. 1933 a. 52. 16014416. |68. 4794. 
19. 36. 565 men. |53. 184815000-/69. 1187. 
20. $72320. 187. $773. 000. 70. 16546. 
91. 497721. 88. $180538. 154. 5 times. /71. 6209408. 
99. 214412. |39. $154. 55. 627067.  |'72. 61484. 
~ 98. 1056109.  |40. $5491. 56. 44 yrs. 73. 26973. 
24. 194099. !41. $6749. 57. TT yrs: T4. 34060. 
25. 11763528. |42. $1695. 58. 198 rem. |75. $27096. 
26, 100 a. 43. $2752. 59. 76. 1912 B's. 
27. $986. 44, $1913. 60. 4482 O's, 
28. $22. 45. $332. 61. 8 yrs. 77. 5986. 
MULTIPLICATION Si phan 49-54, 
Arr. 49. |18. 609240. hers 54. (17. 4935 s. 
1, 2. Given. {192 76342. 1. $2790. 18: 3071. bu. 
3. 936. 20. 41479110. | 2. $2559. 19, 2944 qts. 
4, 484, 21-23.Given. | 3. $36720. 120. $22294. 
5 960 r. 124. B915, 4, 4056 s, 21. $1482: 
6. 880m. 25. 19200. 5. 5801 s. 22. S8991. 
7. 9096. 26. 23074. 6. $37152. _ 123. $10584, 
8. 88480. |27. 88839. 4 7. $19955, "24. $1096. 
9, 505505. 28. 175252. 8. 118705.  |25. 85720 d, 
10, 18073812. |29. 268435125.) 9. $410400,. |26. 16425 d. 
11. $4698. 30. 507166416.|10. $420. 27. 90625 lbs. 
12. $664. 81. 55837500- 111. $414. 98. 176175 lbs, 
13.°1917 8. %, 20. 12. $945, 29... 78475 om. 
14. $624, 32. 56277323- |13. $1792. 30. $7 7970. 
1D. $6153. 52 4 14. $1664. 31. 10101255, 
16. 5200 s. 38. 787718814-|15. $2529. \ |32. 154725876. 
17. 40030. 068. 16. $2090. 38. 287805813. 
34. 6065742688. —|40. Rca ees 
35. 49288937975. 25. LO170 Betas 
86, 2859019905. 141. 2015028, in BLO3E bi 
87. 40456146766. 142. 8496120. 148, 321-3, gain 
B8. 88339290596. 143. 404444040. 49. 8288 d. 
39, 4223058409402. |44, 6349737821. 150. sas rhe 
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CONTRACTIONS IN MULTIPLICATION.—Anrs. 57-62. 


. ae 


ae m. 


Ex. Ex. ANS. Kz, ANS. 
Arr. BY. 17. 8906345700000- |33. 25800000000. 
2. $2295. 00. 34. 4059360000. 
3. $888. 18. 9460305068000- |35. 14760000000. 
4. $684, 00. 36. 6204000000. 
5. $4950. 19. 7831206507300- |37. 1672650000000. 
6. 1872 s. 00. 38. 1075635900000, 
7. 8610 m. 93. 3840000. 41. 7767837. 
8. 25760 bu. 24, 10940000. 42. 34572393. 
9. 16128 s. 25. 2075994000.  ‘|43. 677789532. 
10. $91080. 26. 390677500000, |44. 733832433. 
11. 280 lbs. 27. 372000. 45, 839832327. 
12. 35200 p. 28. 11840000. 46. 78937735437. 
13. 476000. 29. 373520000. 47. 874319056722. 
14, 534860000. 30. 8603200000, _‘|48. 960311096793. 
15. 1204670800000. 181. 55447000000. |49. 8759995239996. 
16. 26900785000000/32. 37800000000. [50. 9999989000001. 
SHORT DIVISION.—Arts. 67-73, é 
Art. 6%. |15. 11111. |30. 48 lbs, |42. 2050. |53. 6666668 
3. 7. 16. 1243148 B1. 7615... 43. 5070. |54. 116717- 
4. 6. 20. 51. 32. 6573. 144. 5021. 32. 
5. 6. 21, 812. . 188. 16334. 145. 80405. |55. 70340- 
6. 9. 22. 8231. 184. 8144. |46. 1372 or. 15 
8. 123 sh. |23. 711. |85. 107 bls.|47. 62 pair.|56. 73614- 
9. 1240. |24. T1lle |36. 6010. (48. 1511 bi ieee 
10. 122 tims.|25. 811. — [87. 7000. |49. Bay. |57. 69222- 
12, 321 yds.|26. 8111. 138. 5100. |50. 169} a. a8 
13. 21312. |27. 911. |89. 71000. |51. 7811503|58. 80028- 
14, 12212. |28. 247 a. |41. $107. |59. 584038. Be 
LONG DIVISION.—Arrts. 74-77 .a. 
Art, 74. {19. 108022. & 11-4. 19. 72, & 12 r. 
5. 1272083. “|20. 901448. 9. J1e. 20. 588, & 8 r. 
6. 1842314. 10. 120 m. 91. 24, & 61 r. 
7. 326561. Arr. 7%.a. |11. 200 m, 99. 8, & 13 r. 
8. 886568. 1-1. 24h. 12, 250 m. 23. 227, &10r. 
9, 6437612. 2, 86 yds, |18. 13,45 mos, |24. 269, &3 
10. 72225723. 3. 43 ¢.% 14. 20 hhds. |25. 2813, &271 
14. 945... BAe 108. \2d» 11m. 26, 34, & 84r, 
--45..18262¢. “6. 13 m. 6. a & 4r. 127. 173, & 25 r. 
6. 121228, | 6. 204d. ie 98. 158, 40 r. 
gt He & Tr. |29. 888, & 551. 


# 
[Paces 81-96. 
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“be 
Ex. ANS. Ex. ANS. Ex. ANS Ex. Ans 
80. 63, & 72 7.186. 81295°. |42. 28957827, |48, 8539289984 
31. 116,88. . |87—7453334.— 148. 93 18832. [49, 100219932 
a2, S554. (88. LITSZETE. [At SOSGHCEs. thy 
88, 682391. (39. 11927247. |45. 666237857. 50, 215199313. 
84. 808447, 40. 29937229. |46, 640111302, 40s, 
85. 2064342, |41. 26444222, |47, 44,979399 | | 
CONTRACTIONS IN DIVISION.—Anrs. 78-81. 
3. 6p il. 44,-%& 360791 Bje——118. 17928078. 
Pal fs G5, 58, & 6670517 r. : 98, & 19 r. 
6. 3, & 9 12. 8236, & 7180309 r.; [20. 167, & 7r 
8. 10; sy 38; 9634, & 56789121 r. |21. 159, & 41 r. 
2 200 zi 15. 34 bbls. 22. 1292, & QT 1 ry 
1765 5 16. 210 r. 23, 2120, & 99 rv. 


9.6 
“aah; 150000. Ni, 
bs. “EXEROISES IN 
. 1212, &9r/ 

2. 32412 amt. 

. 7636 rem. 
4. 527584784. 
‘5. 1995 eee 


1100 
685t00° 


fi 


one 
other. 
9 


a 


24. 


5057, & 17 r. 


HE FUNDAMENTAL RULES.—Arrt. 8H.a 
. 43 times. 
é ire 


. $718 BD. 
397 left. 
12348 s. 
. 406 oxen. 
. 88818897. 
34. 182 ler 
$35 2 oe \ 
. 392 miles, 


Paous 97-116.] ANSWERS. 367 


LEAST COMMON MULTIPLE.—Arr. 102, 


Ex. Ans. Kx. ANs. Ex. ANs. Ex. ANs. Fe Ays. 


17. 36. 20. 90. 23. 504. 26. 2520. |29. 156240, 
18. 48, 21. 240. 24, 1184, 27, 26129. 130. 144: : 
19, 90. 22. 12600. [25. 144. 28. 194040. |31. 120 hrai= 


REDUCTION OF FRACTIONS.—Anrs. 120-6, 


8. 1 14.45. a [27° 80. (40.826. 155. 
4,2 15, 4. -Y28. 28.5%. [4]. 285, _ |56. 
- 5.3 16. Sage 129. a8f, ~ 49. 278, 
6: 2 die eS 30. 22282, |43, 4980, 
7 3 18 434 “133 el 44. 114 
Olen t - Zea af =a aber hia 
8 ge gi eee ipa tae elay. a 
9. 3 29. 5. 85. 242; 14@. 8. 
10. f. (28. 25. /86y S48. 49. git. 
1D ty. (24. 7g. 87. SER (52. ge. 
12. 4. 25. I: 38 a Be EP ly 2 pe 
18. 7$.  |26. 412.  |89. 25%. [Bd shi 165. B85, 
Ant. 125. fing ee wi 
Stee} Yee} 3 Bo) BO e é : 
D.. fe05 Feo} vit Se 2 OAR 
6. Eee bo ie. ae ce 
~ TAM, ate af eee 
Pere es ae be eg ae 
y' fe t 0 s 
10. 0 a8 
gPe b 


cm 


me, pet eat 


~ (98. B58 
Ae 
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SUBTRACTION OF FRACTIONS.—Arr. 329, 


Ex. Ans. | Bx. ANS. Ex. Ans. | Bx. ANS. [Ex. ANS 
40m es ee eee ao 92-4. 
5B. i Go ORNS. ce ee 8 17aa. gee Set 
6%: 10. Fi. (15. BS. 20. BE fa, O. 
74k di, Be els. fei. B64. * [om ©: 


4 
30. 1579432, b.|32. 132 2b 
81, 124;0'm. 133. 310123 


204.408 Ibs. 


* __MULTIP CATION OF FRACTIONS. —Anrrs. 132-7, 


rods. 


LSBST t. 
600, b 


26. $157. 28, 3841 yds. 
an, 1167 a. | 


3. # Hlty “Wiens, . 131.64. 46.2. 
4.1 12. 8. g2. 389. (32. sa. jay. 2 
5. 6 18.8 25. 9 35. 657. (48. A. 
uae 14. 18.°. |26. 164. |36. 9162, 49. 2 
ea 15. 28%. (97. 95. |39. 4.” . 151, 73L. 
83 . 863. 28. 824. (40. 3259. bolts. 
at Ts. [29 85. fal. oh 58, 190887, 
— o: i. (80. 478. 49. Hot. 430835. 
: 80.| 
BS. 7241, 
: yA see 
118. B60 cts. 13a: 


|19. 2922 cts.|32. 

. |96. 2168 cts (34, 
wc 21 BBO. 8 185. 
ee Piao 


‘Pagus 130-135.] ANSWERS, oa 


» | 


EXAMPLES FOR PRACTICE.—Arr. I4fh.a, 


Ex. ANs. Ex. ANS. Ex. ANs. Ex. ANS, 

1. 180 bu. -|12. 82% bbls. |23. 219. 34. 3, 

2.1040. 13. $8,3;.  |24. 185228. |a5. 529. 

8. 145 lbs. : 14, 6 cts. 25: 182 5°23. 36. Fey 

4,172bu. |15. 944s. |26. 43972. (87. G4. 

5. 124 gals. 16. $14. OE ore 38. 4h. 

6. 872 yds. |17. $6. 98. Je. a (89. $03, 

7. 542 yds. |18. $2923. 99. 171, 

8. 10 mn. 19. 1132 t; —|30. 1,8. 

9. 52h lbs. 20. 8783,8. (81. 2>. 

10. 53, lbs. {21. 157,83, b. [82. B23. 

11.10%,0. |22. 9,48. 33. 128. 

COMPLEX FRACTIONS.—Anrrs. 142-144, 

Arr. 242, |10. 22. 10, See 117. 3 teee 
42, . 283. 11, 135. ]18, Bath 
a 5 aor 12. lish 19. Aiea. 
a, das 1B, (20. 1EhEg8. 
41, 14. 132 21. zo1500" 
16 15. 82%. 129, 1128, * 
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a 
ie gain, 


me 


ANSWERS. 


[Paces 151-156, 


REDUCTION.—Arr. 163. 


Ex. ANS. Ex, Ans. | Ex. Ans. 
7. 812s. 52. 2472080 feet. 1h. 46 im. 40 s. 
8. 10416 far. 538. 816000 a. 95. 270000”. 
9. £4, 18s. 54. 94,194. sq.r,  |96. 15300’. = 
10.- 257s. 5d. 55. 466} a 97. 1296000”. 
11. 648000 far. 56. 437 | a 102 Ty 98. 24°, 7’, 40”. 
12. 81488 far. 59. 806 sq. ft. 99. 815s. 13°, 20’. 
18, £105, 4s. 8d. |60. 40 sq. yards. 100. 231 -s. 149, 26’ 
14, £58. 11s. 7d. 1fjJ61. 5 a. 2r. 20 r. 40”. ; 
15. 408462 far. 62. 24 a. 101. £11, 5s. 
16. 98683 pwts. 638. 129600 in. 102. 41s. 
17. 343200 grs. 64. 2557440 in. 103. 63 sheep. 
18. 60144 grs. 65. 562 T. 24 ft. 104. £6, 6 s. 104 d. 
19. 2 lbs. 1 oz. 12 p./66. 129 C. 56 ft. 105 $552 
20. 402. 9 p. 20 grs.|67. 8820 ft. 106. 87 sp.; $32%. 
21. 6lbs. loz. 7p. 2g./68, 8100 cu. in. 107. $70838. 
22. 108853 drs. 69, 9288 in 108. 2251, E. 
23. 3650 lbs. 70, 2160 ft 450223 half E. 
24. 1181440 oz. 71, 112 ft. 112523 double. 
25. 23200 drs. 72. 3 0. 109. 369062 in, 
26. 541bs. 110%. |73. 31127 0. 110. 551546 in. 
27. 15ewt. 2q. 15 lbs./74. 144 gals. 2 gts. [111. $18374. 
28.. 6 lbs. 12 oz. 75. 96 bhds.17 gals.|112. 1579500. 
29. 8c. 2q. 4lb. 80z. |76. 7720 pts. 118. 23743200 times, 
30. 7t: 1c. 3q. 101b.|7'7, 40432 gi. 114. 4814 firkins. 
31. 338ewt.7lbs.80z.!78. 17 bbls. 18 gals.|115. 9665 bottles. 
82. 16320 drs. 79. 36 hhds. 6 gals. [116. 44 yds. 
33. 44928 se. 80. 5428 qts. 117. Q130A., 
84. 30 oz. 2 drs. 81. 887 pts. 118. 114;% sq. yds. 
85. 13 lbs. 1 oz. 4d. |82. 17176 qts. 119: 156 sq. yds 
87. 356400 in. 83. 420352 pis. 120. 72 yds. 
89. 49 r. 3 ft. 8 in. 84. 108 bu. 121. 85. yds. 
40. 5 m. 85, 2675 bu. 122, $33325, 
41. 4752000 in. 86. 1818140 sec. 123. $71750. 
42. 7650722 in. 87. 525960 min. 124. $49.49. 
43. 11 m. 26947 r, |88. 31556928 sec.  |125. 880000. 
44. 1585267200 in. (89. 11045160 min. |126. 2 w. 6d. 20h. 
*45. 80420 in, 90. 157 h. 50m, 40°s.}127. 95000000 miles. 
46. 636 na. 91. 850 w. 7 h,36 m. 18849 w. 342 h, 
47. 1620 na. 92, 10305 mo. 8 w. |128. 2700 bricks. 
48, 140 yds. 38 qrs. 5d. 16 h. 129. 144 suits. 
49. 76}. e 98. G08, 4m. 38w./130. 12000 shingles, 
50. 260 E. e. 2 qrs. 5d. 131. 144 farins. 
51, 4809644 feet, [94, af. y-10m.1w.3d,|132. 


215186 bricks, 


<= 


LF AGES 158-165. | 


ANSWERS. 


FRACTIONAL COMPOUND NUMBERS. 

Ex. ANS. Ex. ANs Ex, ANs. Ex. ANS.) 

Arr. E64. |10. { cwt. 20. AXt d. 28. yt 
8. 13 5, 11 ages, ar. Ob, 0 he. 498. 4. 
4. 33 bu. 12. goss. |22. seegan Wk.|30. 5. 

5. ie pk. 13. 5% m. 23. ehte Cwt. 381. 4. 
6. 3 gal. 14, 2271. 24, sd5y T. 32. ob. 
{: 2 eal. 15. +4 yd. 25. i, hhd. 83, 1279. 
8. i hhd. 16-18. Given. |26. $24 gal. [34. 2042. 
9. 41 & 19. 4 d. 9, Galt  IBB e 

Art. EG5.. Arr. 167. 

3. Qs. 6d. 13. 80 cu. ft. 3. £82 

4. 14s. 33d. 16. #2, d. 4. xg, 1b 

5. 5d. 14h. 244m/17. $8 r. 5. siso0 

6. 9 h. 20 m. 18. #3 ft. 6. a7 M 

%. 1m. 1 f,24 7. ./19. - 189, na, T. saheg AS 
8. 3 fur. 222 r. 20. +, lb. 8. shy OC. 

9. 1q. 18 lbs. 12 02.|21. 27 sec. 9. g4y bhd. 
39. 8 cwt. 2 q. THbs.|22. 228-pt. 10. 3. 
Jl. 2 pks. 55 qts. (238. 3 sq. ft. 11. 4. 
12. 274 A. 455r. |24. € cu. ft 


COMPOUND ADDITION. 


Arr. 168. 


. £19, 9s. 5d. 8. 


£53, 5s. 5d. 


_ £58, 18s. 4d. 


45 lbs. 4 0z. 2 p. 
10 g. 

3 lbs. 7 oz. 12 p. 

61 lbs. 7 oz. 9 p. 

19]b.11o. 5p.23g. 


- £0, wis. 9d. 
. 15 ¢. 38. Ibs. 9 oz. 
. 1267 Ibs. 18 oz, ; 


Arr. 3G8.a. 


, 8 0z. 8p. 222 g. 


3p; 1522 gers. 


Pe Ce LOcbn OOF: 
. 43 1. 80z. 107 d. 
. 1 mile. 

. 67.10 ft. 93 in. 


13. 
14, 
15. 
16. 
. 92 bu. 38 p.2q. ¢ 
99 mso'fur. 1 Lr: 
. 6 hhds. 538 g. 3.q. 
. 8p. 59g. 2q. 1 pt. 
. 109yds. 8f. 1421. 
. dl a. 61 7. 48 ft. 
. 99° eu. ft: 227 in. 
. 130. 69ft. 17 Tin: 
. 1 qr. 2n. 17% in. 
ae el 
ore. Lr 1 


10 T. 178 }. 120z. 
28 yds. 8 qrs. 1 n. 
118 yds. 3 q. 2n. 
65 bu. 1 pk. 


ln. 23% in. 
5 


Bae fe 
16. 
. 17 y. 8 ft. 753 in. 
4) O.°7E cu. tt, 


11662 cu. in. 


. 17 cu.ft. 1584 ci. 


25. 
26. 


87 lbs. 6 oz. Tdrs, 
2 sc. 9 grs. 
177m. 73fur. 35r, 

8yds. Oft. 10in. 


. 641. Om. 7} fur, 


2 TSB te. 


. 200 yrs. 11 mos. 


0 wk. 4 ds. 


). B53.A. 52sq.r.104 


sq. yds. 32 {t. 


. 80. c. 98., 20° 9/ 


Lo 


8's. T Gets pe 
» Lbue2 pks.1 q..” 


44 pt. 


. 9 brs. 87 min. 


2521 sec. 


. Lyd. 2 q- 32 a. 
. 1580; lbs. 


ANSWERS. 


[Paces 167-173. 


COMPOUND SUBTRACTION.—Arts. 169, 170. 


ANS. 


Ix. 


ANS. 


Ex. 


ANS. 


> Ory co 


7 
8 
9. 
10 
if 


_ £8, 7s, 11d. 2 far. 
. £36, 38. 7d. 2 far. 


. 9 gals. 1 qt. 3 gi. 
. 58 hhds. 6g. 2 q. 


. 13 yds. 1 qr. 3 na. 
. 8 yds. 2 qrs. 2 n.|20. 


8T. 5 c. 2 qed Ibs. 
287.17 ewt. 3 qr. 
8 lbs. 


6 oz. 18 p. 2 grs. 


12. 


13. 
14. 
15. 
16. 
iG 


19° 


9am San fh 


10 in. 
540.149 r. 88 s.f. 
70a. Or. 33 r. 
128 ft. 1652 in. 
48C. 106ft. 58 in. 
8 yrs. 2 m. 5 d. 

16 h. 15 min. 
6 yrs. 4 m. 25 d. 
69 yrs. 1 m. 21 d. 


25. 


26. 


| 


21. 
22. 
23. 


24. 


3 yrs. 2m, 23 d. 

3 yrs. 7 m. 20 d. 

118m. 4fur. 84 r, 
184 ft.10 in. 

96° 612m. 2247. 
31 yds. 2 ft. 

162 A. 115 r. 193 
yds. 7 ft. 95 in. 

191 A. 2K. 227. 
87 ft. 


SUBTRACTION OF FRACTIONAL COMPOUND NUMBERS, 


38 
4 
5. 
6. 
%. 


aI OU 


pF 


Arr. 170.4. 


eotOnde Lafars 
; 6 diesttar. 


8. 
a. 


10. 


18 cwt. 81 lbs.j11. 


144° oz. 
88 Ibs. 132% oz. 
199 r. 15% ft. 


COMPO 


Art. 271. 
2. Given. 


. £127, 12s. 6d. 


£187, 14s. 
£8, 9s. 3d. 8 fF. 


. £56, 6s. 3d. 
7 Cet, Ase 
. 7070d.2h.4m. 


48 sec. 


. 8lbs. lo, 14p. 4g. 
. 5 lbs. 2-02. 8 p. 


12. 
13. 


bah 
12. 


14; 
27% in. 


75 cu. ft. 14684 
cu. in. 

24cu.ft. 12953¢.i. 

43 gals. 155 qts. 


8 T. 7 cwt. 9 lbs. 


5 T. 18 cwt. 2 q. 


2 lbs. 8 oz. 


, 101 ¢.151b.7 oz. 
. 604 gals. 1q. 2g. 
. 58m. 8 fur. 20r. 
= 820m, 1f.)30. x; 
. 328 yds. 2 qrs. 
18, 96a. :90: sqiut. 
. 693 sq. yds. 

» 18 0. diate 


‘so. 


14, 
15. 
16. 
17. 
18. 
iG. 
20. 


3 qts. 3 pt. 

25 gals. 3q. 13 p. 
924%, lbs. 

3d. 19h. 6 min. 
11 yds. 22 na. 
261 A. 263, r. 
10g. dqts. lp. 3g. 


UND MULTIPLICATION. 


21. 
22. 4 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


1512 ft. 1064 i ip. 
48° 23/ 20”. 

1814° 29’ 52”, 

807 gals. 

2452 gals. 2 qts. 

£391, 14s. 5d. 

3365 bu. 2 p.4q. 

4937 yds. 2 qrs. 

35509 T. 2 cwt. 
74 \bs. 

4687 bu. 2 pks. 


COMPOUND DIVISION. 


Art. i WS. 


. £2,938: 4d: ce 
ee. 188. 5d. 
85, Ts. 1d. 38° 
£4 15s, 4d, 


8. 
- 


a 
Oe 


£6, 5s. 3d. 14 f. 
£2, Is. bd. 275f. 
5 oz. 8 p. 8 e. 
12.80.13 p. 93g. 
10 lbs. 114 oz. 


15. 


18. 
14. 


18. 
hig. 


9 lb. 8$ oz. 
9:¥ds..2.q. 130. 
4m.4f 17 3 
15 bu. 72 qts. 
£1, Is, 834 far. 


Paces 174-185.] 


ANSWERS 


APPLICATION OF THE COMPOUND RULES. 


Ex. Axs. Ex. ANS. | sx. ANs. 
Art. 25. 5. £117, 7s. 8d. 10. £6813, 12s. 9d, 
1. £47, 38,21. | 6. £9429, Os. 5d. [11. £11, 85.743 d. 
2. £400, 9s. 534d. | 7. £67, 9s. 89, d.\12. £86, 9s. 7d. gain. 
3. £121, Is. 8. £3, 78. 7d.  |18. £846, Os. 1d. 
4, £14, 11s. 2d. 9. £324, 1s. 3d. 14, £351, 2s. 1d. 
ADDITION OF DECIMALS.—Anrr. 187, 
8. 320.67. 8. 19.57605. 118. 330.967. 18. 0.71864238. 
4, 2986.0501.| 9. 760.573. 14. 10.709341, |19. 744.8785. 
5. 81.271. 10. 1310.9902. |15. 2.0728. 20. 127.00462- 
6. LI.9925. 1 T. VFR 998. 16. 0.408763. 93. 
7. 8.5284508, 112. 83.4018. 17. 0.607677. 
SUBTRACTION OF DECIMALS.—Anrr. 189, 
8. 250.3905. |12. 0.999999. |17. 0.005994. |24. 40.177. 
4, 14.544, 18. 1380.84106- |18. 0.3222. 25. 262.901099, 
5. 18.25. 99. 19. 538.978. 26, 28999.971- 
6. 144 96063. |14. 8897.38195- |20. “7855.9997- |27. .405. 
4, 0.875. O7. 64, 28. .568431. 
8. 10.69995. 15. 55999.999- |21. .45. 29, .881 A 
9. 0.23578. 001. 22. .00538. 30. .785 hhd. 
10. 1.1011. 16. 0.675. 23. .000061. |31. 39.163 yds, 
11. 1.400091. 


MULTIPLICATION OF DECIMALS.—Arrs. 191, 192, 


1. 
_ 259.875 gals. 
. 589.875 tt. 

. 871.25 ©. 


231.41 yds. 


519.675 r. 


. 474.6875 m. 
. 65365 Ibs. 

. 44.3955 bbls. 
_ 0.50008. 

. 50.1565195. 
. 460.51. 

. 2650.1. 

. 5678. 


14. 
15: 
16. 
Lie 
18. 
IMS 
20. 
21. 
22, 
23. 


(24. 


25. 
26. 


0.00187440781. |27 
0.0024048072. |28 
0.000058175003.|29. 
0.0004000751. 80. 
0.08568931. Bl. 
0.00031275. 52, 
0.0000022780402)33. 
0.0000025. 34. 
0.00042. 35. 
0.001825. 36. 
0.00064125. ~ |87. 
0.000710147384, |38. 
.01899018. . 39, 


.- 006420512. 

. 000015230. 
871.0846634. 
00194944563, 
56.44306340. 
.0037503660. 
174441456. 
189344142242, 
172.922637068. 
0000004. 
.000000805. 
-00000012624., 
.0000000000001508% 


ANSWERS. 


[Paces 186-193. 


DIVISION OF DECIMALS.—Anrrs. 194, 195. 


Ex. ANs. Ex. <—-Ans. j) Ex. ANs. Ex. ANS. 
1. 6 coats. 10. 14.8. 91. 24578075. |27T. 2896 +. 
2. 9 loads. 13. 0.8. 22. .8576034. |28. 35.4216+. 
8. 12.3 days. |14. 0.001777 + .|23. 910000000-|29. 5.999898 +. 
4,-23.9139 A. |15. 2.4. 000. 30. 20.99993 + . 
5. 45 rods. |16. 10000. 24, 990000000-/31. .92887+4. 
6. 8.15 bbls. |17. 5000000. 000. 32. 1.551948 4 
7, 24.3936 d. |18. 17.6. 25. .000078485.|83. 88+. 
8. 6.9 days. |19. 0.62. 26. .00000090- |84. 104.0384. 
9. 15 boxes. |20. 81.7199+. 84. 35. .0101. 
REDUCTION OF DECIMALS.—Anrr. 196, 
2. 2. 7. 0.8; .8333-\17. .025. 6. 2.625s. 
3. 33. +; 1. |18. .23125. 7. 089285 +h. 
4, 2: 8. 0.16; .45; |19. .8125. 8. 0.75625d. 
B23. 04. 20. .026875. 9. .2825 T. 
6. 2h, 9. 0.625; .4;121. .04761947, 110. 0.888+4-yd. 
ag 05. &e. 11. .84375 m. 
82 10. 0.025; .00-|22. .071428571,|12. 0.848 75lbs. 
Orik 28+. &e. 13. .8125 s. 
11. 0.025; .008. 14. £.25104+. 
Arr. 19%. 14. .03708, &e.| Ant. 200. (15. £31.278125 
4. 0.75; °.8. 115. 1429857142.) 8. £.7'75. 16. .00079365-~ 
5. a 28. &e. . £.626. + bhd. 
6. 0 BID: .2; 6.116. .07692387 &e.! 5. £.0375. W. .000375 T, 
Arr. 208. 6. 15 hrs. 34.56 sec.|10. 6 fur, 23 r. 3 yds. 
8. Td. 2 far. 7. 8q. 101. 90. 9.6d. 7.632 in. 

4, 9s. 3d. 8. 18 ¢. foe 14lbs.)11. 1 R. 83.0928 r. 
5, 8 qts. & .048 p. | 9. 8pks. & .5248pt. lag. 3 qr. G.10096 n. 
EXERCISES IN DECIMAL COMPOUND NUMBERS. 
Art. 202. 12. £194, 10s. esa 162 m. 72 9. 

2. 2s. 104d. _ 13. $377.5. 24. £155, 19s. 6d. 
3. 12s. 9d. 8 far. |14. 36.384+d,. 25. £1174, 10s. 
4. 5 ewt. 58 lbs. |15. $476.82. 26. $9949.7574., 
5. 96 r. 108.9 ft. !16. $1161.09. 27. 1s. 2d. 8.5 far. 
6. 6s. 6d. 17. £386, 16s. 6d. 2.128. 11d. 1 far. 

7. 10d. 1 far. 18. £14, 5s. 8 far. |29. 6.095282+d. 
8. 4 ewt. 87 Ibs, {19. £18, 16s. 10d. 2f.)30. $9.15. 

9. 173 x: 20, $1.42857, 31. 5s. 2d. 8 far. 
10. £.20833+4+. Dds 2615 8s; 32. 6d. 

11. £.796875. 29. $6.666+. 38. 381d, 


Paczs 197-206.] ANSWERS. & 
_.. 


oineoece 


st 
ADDITION OF FEDERAL MONEY” 


Ex. ANS. Ex. ANS, Ex. ANS. Ex. ANS. 


Arr. 28k. | 4. $368.433. | 8. $1029.529.|12. $10,545. 

1. Given. 5. $270.279. | 9. $76.121. 13. $2377.69!. 
2. $12.13. 6. $281.038. |10. $216.723. |14. $1409.8978. 
3. $45.805. | 7. $196.51. {11. $817.207. |15. $114.7775. 


SUBTRACTION OF FEDERAL MONEY.—Anrr. 212, 


3. $10.36. | 6. $339.67. | 9. $0.174. 12. $900.055. 
4. $81.33. 7. $156.87. |10. $54.422. [18. $.05625. 
5. $41.60. 8. $0.004. 11. $100.088. 114. $213.125. 


-MULTIPLICATION OF FEDERAL MONEY. 


Arr. 215. |10. $9.140625. 17. $57.09375. |24. $1071.60. 
1-4. Given. |11. Given. 18. $24.18. 25. $577.746. 
5. $1.47. ~ 112. $5.56875. |19. $38.1875. |26. $96,705. 
6. $1.4725. 18. $5.625. 20. $18.3875. |27. $125.75088 
7. $4.6875. |14. $13.786875121. $142.50. 128. $36.2175. 
8. $6.62625. |15. $77.46875. |22. $13.005. |29. $1071. 

9. $4.1875. |16. $38.85425. |23. $127.50. |380. $8970. 


_ DIVISION OF FEDERAL MONEY. 


Art. 249. (12. $3.50. 18. $1.8698+. |24. $68.493+. 
7. 16 qts. 13. $1.8673+. |19. $0.02. 25. 9 yds. 

8. 25.5 lbs. |14. 66 cords. |20. $1.25. 96. 252 bbls. 
9, 24 melons. !15. 1.7894-+b. |21. 465.55 +b. |27. $.075. 
10. 36 pen-ks. |16. $0.07. 22. $10.2816. 128. $0.125-+. 
11. 25.142+q. |17. 52 weeks. |23. $10.914. 129. 600 tons. 


APPLICATIONS OF FEDERAL MONEY. 


Ant. 220. |4. $123.07. 7, $263.59. |11. $429.8825. 
1. $17.770. |5. $1478.75. | 8. $5320.1875|12. $372,755. 
2. $12.95. 6. $2305.625 n.| 9. $2659.275. 113. $1058.05, 
8. $21.485. $4805.625 a.|10. $1067.65. | 


PERCENTAGE. 


Arr. 225. 2 $0.96474. hs. $300.0756. |17. $3.36. 


18. $11.565. 


9. $0.9021. |12. $0.1809. |15. $450.168. 
19. $58.8875. 


10. $2 069075. !13. $60.0451. 116. $15.952. 


ANSWERS. 


[Paces 207-219. 


Ex. ANS. Ex, ANS. as ANs.- Kx ANS. 
20. $21. 36. $468.7510./30. $793.75. 36. $2152.50. 
21. $1398. $1031.25 131. $43.375. 37. $3100. 
92. 129.75 lost.|27. $1285.85. (82. $4 former. |388. $172.125. 
735.25 left.;28. $37.50. 38. $120. 89. $588.6718- 
23. $63.833 +. $951.5625. |84. 0. (ain 
94, $106.8431. |29. $168. 35. $1720. 40, 1780 sheep. 
25. $1.83832+. 
COMMISSION, BROKERAGE, AND STOCKS. 
* Art. 232. 9. $47.62 com|16. $3753.915. |26. $6750. 
2. $16.0068. $952.38 cot|17. $1759.3808. |27. $5989. 
8. $21.51125. |10. $52.13 b. |18. $477.65. 28. $456. 
4. $5.97 Agt. ;| 10426 s. 19. $7526. 29. $785.8788. 
$259 88 Ow.|11. $350. 20. $5000. 30. $60946.34- 
5. $15.426+. 112. $454.575. (22. $527.50. 1464+. 
6. $15.60. 13, $521.93. 1938. $1275. 81. -$572.1679. 
7. $10.226+. (14. $29.27. 24. $3364. 82. $45.9627 +. 
8. $70.998,. 15. $406.487. 125. $450. 88, $304.6214. 
INTEREST.—Anrr. 241, 
1-4. Given. |15. $1080. 28. $0.522. 42, $4662.248, 
5. $5; $6; $4;/18. $60 int.; (29. $65.166. 43. $134.776. 
$7. $260 amt. |80. $7.437. 44, $20.3826. 
6. $2.118. 19. $175 int.; |31. $9.26. 45. $232.7312. 
FURS DOM $425 amt. 132. $2.638. 46, $599.86 in. 
8. $3.465. 20. $81.72 int.;/83, $7,526. $9808.81 a, 
9. $6.153. $422.22 a. 184. $29.048. |47. $19807058i. 
11. $9.817 int.|28. $5.838. 35. $18.235. $17186.90. 
$150.067 a.|24. $5.629. 36. $206.58. 48. $1527.844. 
12. $13.072 1. ;}25. $2.80 int. ; 187. $4.19375. $11578.534 
$176.472 a. $62.80 a. |88. $2.916. 49, $2864.2388. 
18. $24 int.; 26. $4.80 int.; |89. $5. $14472.096 
$424 amt. $100.80 a, |40. $108.515. |50. $18876.676 
14. $535. 27. $0.10. 41. $8541.376. | $55237.856 
Art. 246. 9. $26.60. 16. $26.072. 24. $812.376. 
8. $12.5258. 110. $32.487. 17. $25.045. 25. $17.1829. 
4. $5,484, Lat BL.98% 18. $28.082. 26. $691.469. 
5. $5.924, 12. $61.898. 20. $5.549. 27. $722,749. 
6. $14,888. 13. $8.05. .* 21. $31.693, 128. $1665.248, 
7, $®961, 14, $10.148. 22. $87,044. 129. $1698.9289 
8. $4,675. |15. Given. 23. $786.873, |80, $2824.81, 


: 


ir 


\ 


Pages 220-243] ANSWERS. 


EXAMPLES FOR PRACTICE.—Arrs. 247-259, 


Ex, ANs. x, ANS. fix. Ans. Ex. ANS. 

1. $1.81. 14. $2.815. 797. $20.709. 40. $1382.333. 
2. $5.021,. 15. $1022.25 |28. $20.6938.  |41. $4.00. 

3. $1.642. |16. $1500. 29. $39.013. 142. $0.36. 

4, $0.916. 17. $3960 144. )80. 27.718. 148. Given. 

5. $18.904. 18. $5125. 31. $13.774. |44. $366.66. 
G. $249.316. |19. $1147.50. |82. $315.091. |45. $426.499 
7. $391.618. |20. $14.734. 183. $400.251. |46. $780.07. 
8. $42. 21. $167.022. |34. $637.796. |49. £6,123. 4d. 
9, $224.193. |22. $8635.505. 85. $612.964. |50. £10, 18s. 1f 
10. $675.863. |23. $16269,3825/36. $753.452. '51. £111, 138s. 
11. $898.88. |24. $5.265. 87. $204.185. 4d. 
12. $1260.994, |25. $12.296. 88. $150.078. |52. £467. 9s 
23. $108.616. 126. $7.746. 39. $114,912. éd. 

_ PROBLEMS IN INTEREST.—Anrrs. 253-255. 

B. 6 per cent.| 7. 7i per ct. (13. $10000. - |18. 3} years. 
4. 12 per ct. | 8. 5 per cent. |14. $11666.663/19. 163 years. 
5. 81° per ct.| 9. 9 per cent. |15. $17142.85- |20. 147 years. 
6. 74 per ct. 110. 5 per cent. Th 21. 10 years. 

COMPOUND INTEREST.—Anrrs. 257, 258. 

2. $91.866. 6. $1851.791. |11. $3195.818. |15. $730.687 a. 
8. $348.207. | 7. $927,755. he $26878.32. $261.687in. 
4. $335.094. | 8. $2143.099. 113. $4964.817. )16. $1524.468. 
5. $1126.162.| 10, Given. v4. $560,361. 117. $4297.963. 

DISCOUNT.—Arrts. 260-262, 

1,2. Given. | 9. $28.4319+4|16. $8.75. 23. $1264.617. 
3. $448.925. |10. $27.8122+)17. $1142.02. |24. $15.1323 + 
4, $153.508+ 11. $4950.495. |18. $736.009 + |25. $17.6593 + 
5. $980.392+]12. $1.698. 19. $41.9888. \ |26. $59.5838 -- 
6. $18.293+. 1138. Given. 20. $1276.178. 127. $69.23]. 
7, $1674.418. |14, $5.979+. |21. $4935, 28. $457.944. 
8. $1092.95 +|15. $2.0625. |22. $14985. 


INSURANCE.——Arrs. 264-265.4. 


2, $6.5625. | 7. $206.25. 13, $573.75. |20. 4 per cent. 
8. 19.50. | 8. 209.666, |14. $2390. 21. 4 per cent. 
4, 143.375. |10. $45.18.  |15. $4205. [29 7 per cent. 
5. $27.30. 11, $58.80. 17, $16666.666)24. $6798.478, 
6. $81.25. 119. $1950, 118. $54545.455!25. $11842.105 


ANSWERS. 


[wacEs 244-259, 


PROFIT AND LOSS.—Anrs. 267, 268. 


bx. ANs. Kix. ANS. ex. ANS tex. ANS. 

2. $6. 12. $343.75. |20. 835 per ct. |27. 2331 per ct. 

3. $5.79. 13. $312.06. |21. 334 per ct $2362. 

4, $43. 14. $1163.75. |22. 682 per ct. |30. $20. 

5. $56.25.  {15. $29950. '23. 414248 p.cl31. $94.444. 

6. $250. 16. Given 24. 42 per ct. [32. $108.696. 

9. $26.1625. |17. 18% 25. 33% per ct. 38. $178.571. 

10. $44.25. 18. 50 per ct. |26. 168 per ct./384. $373.333. 

11, $71.464. . [19. 25 per ct. $190. 35. $1714.285. 

EXAMPLES FOR PRACTICE.—Anrr. 270. 

LS: 98: 7. $5.60. $37.50 g. |19. 21283 p. ct. 

2. 162 perct.;| 8. $.1895. 13. $450. 20. $.93875 p. a. 
40 ¢. gain. | 9. 30 cts prg.}14. 56} cents. $3125 lost. 

8: 20p.c. >$3. $37.80 prof}15. 12 ¢. pr yd.|21. $5.0555 p.b. 

4, 1955 perct.!10. $1.062. 2 cts. prof. $586.438. 
$6 gained. |11. $1883.75 1/16. $1.008. 22. 12.8per ct. 

5. $2.30. $9.3275 b. |17. 45 cents. |23. $.90 pr. yd. 

6. $4,794. 12. 100 per ct. |18. 142 per ct. $43.344 g. 

DUTIES.—Arrs. 2720-274, 

2. 1841 Ibs. | 9. 42 bot. bke.| 6. $8640. 16. $1695. 

8. 6896 lbs. 881 bt. net.) 8. $75. 17. $1504.80. 

4. 6804 lbs. 10. 52 bot. bke.| 9- $71.224. |18. $2898. ° 

5. 1720 lbs. 988 bt. net./10. $131.6525. 119. $3599.75. 

6. 4037 Ibs. 11. $90.03. 20. $4500.375. 

7. 58 gal. lkg.| Arr 27S. 112. $69.0375. 121. $2819.125. 
2575 g. net.; 3. $87.75. 13. $186.4625. |22. $197.375. 

8. 80 gal. lkg.| 4. $202.50. |14. $850. 23. $4254.94. 
2208 g.net.| 5. $941.60. |15. $1000. 24. $882.4538. 


BD or He © 


ASSESSMENT OF TAXES.—Arrs. 278, 279, 


. $12.25. 
. 5c. on $1. 


$57.50. t. 


. $76.50. 
. 2 cron $1.y 


$102.40 O. 


YS rL.20-D, 
$309 Gee. 
$30.22 B. 
$117.10. 


$159.47 D. 
$285.22 E. |20 


15 
16 


19 


. $510.50 F. 
. $405.25 G. 


17. $307.70 H. 
18. $661 J. 


. $300.51 K. 
. $90.75 L. 


| 


21. 
22. 


23. 


24. 
25. 


$612.25 M. 
$.0075. 

$22.6875 A, 
$24.7625B, 
$21.85750. 
$26.6425D. 


Paczs 260-281.]} ANSWERS. eS 
GENERAL PROBLEMS.—Anrrs. 286-294. 
Ex. ANs. Ex. ANs Ex. ANS. ke. ANS. 
—_—# 
1. Given. 7. Given. 12. $36 tea; |18. 1350 ap. 
2. 27 cows. 8. 24 years. $27 molas. |20. 12 sailors. 
3. 185 acres. 9. 1050 fem. |14. 10 yrs. 21. 8 flocks. 
5. $36. 11. 10 yrs.; _|15. 8 rods. 23. T years. 
6. 887 sheep. 15 yrs. 17. $825. 24. 12 marb. 
ANALYSIS.—Arr. 296-393, 

1. Given. 387. $85.50. 74, 1053.045 e. 831 ©, 
9. $565.41. |88. $75.744-. |75. 1018.154 p.|90. 10 per ct, 
3, $22.20, |89. -@1.00. 77. $188.831A.| $1500 A. 
4, $630. 41, $31.50. $166.662B,|91. 152223, 
5. $364.61. |42. $2.85 78. LOGE AS $644.15 M, 

6. $204. 44, £1. 855 B. 95. 6 shil 

7. $30. 45. $533334. 57E OC. 96. 4 ets. 

8. $166.40. 46. $934 79. $600 A. 97. $22.50. 
9, $47.50. |47. $23.195 $375 B. 401° cts, 
10. $97.50 48. 60 ds $525 CO, 98. 6525 cts. 
11. $4.50 49,100 ds.  |80. 6662 A. |99. 9,32, cts, 
12, $12.12. 50. 50 days. 800 B. 100. 174, ¢. 
13, $4.162. 52. 624 bu. 1000 OC. ~ |102. 20 men. 
14. $3.44. 53. 2 cords. 5831 D. 103. 74 days. 
15. $2.65 54. 228 pair. |81. $315 A. 104. 2! mo. 
16. 1081 m 55. 1992 lbs. $525 B. . 105. 720m 
17. 112! bu. |56. 98.5 lbs. $420 0. |106. 224 bu 
18. 306 m 57. 695% t. 82. $1250 X. |108. 240s. 
19, 803 m 58. 723, cts. $1750 Y. {109. $288. 
21. 48 ds 59. 125.8 bu $2000 Z. |110. 1440 m 
22. 192 ds 60. 50 cts. 83. 662 cts. 111. 144, 

23. 54 ds 61. 748.5 yds. $200 Ist. 112. 60. 

24. 32% mo, 62. 2489 lbs. $266.662. |113. 24 feet. 
25, 288 ds. 63. 48.585 ewt. $333.334, |114. $136. 
96. 70 cents. |64. 4738.65 lb.|84. 80 cents. |115. $14400 
27, $4.20. 65. 1192.02 y. |85. $64.138 A.j116. 72 yrs 
28. 86 cents. (66. 4145.732 c. 105.1182. |117. 48. 

29. $5.22 67. 54.912 b. $147.7490.)J18. 72 sch 
81.2 $0.962 68. 46.5 yards./86, 10 cents. |119. $15600 
32. 472 8. 69. $6.75 pr. b.| + $500 B 120. 60 trees, 
83. $25.60 70. 9 yards. 87. $.042+ 124, $317. 
34:83. 71. 198 eggs. |88. $.1118. —|125. $30. 
35. 20 cents, |72. 825 lbs. = |89. 100 A. 126. $250. . 
36. $18.04 73, 319 boys. 662 B. 127. $240. 


ANSWERS [Pages 282-s01- 

Ex. ANS Ex. ANS Ex. ANS. Ex. ANs. 
128. $586.50. |144. $909.56}, |160. $904,357. 217d. 
129. $1218.75. |145. $867.75. |161. $11861.13.)172. £576, 18s. 
130. $1814.40. |146. $9862. 162. $61.05375 242d, 
132. £183, 153,148. $420. pee $666.5625j)178. £1522,133 
133. £472, 10s./149. $340. 164. $1104.125 194d. 
134. £11250. 1150. $7491, |165. $2762.957|174. £135, 15s 
36, $4531. |151. $729. ——*|166. $21222. Tid. 
137. $220. 152. $1200.50. |167. $30654. |175. $351. 0547 
138. $240.75, |154: $44.95. 168. $5412 176. $12644.- 
139. $318. 155. $99.11. |169. £149, 1s. 8359. 
140. $1250. 156. $119.756. 63d. 177, $27.4875 
141. $1622.25. }157. $367.22. \170. £365, 4s.)178. $572 3625 
142. $1092.875|158. $779.688. 1147 TOs $319,625. 
143. $2782. 159. $270.078. 171. £117, 2s 

SIMPLE PROPORTION.—Arrs. 327, 328. 
4, $100. 26. 182 bbls. |48. £3, 12s. 6d.)57. 6d. gain. 
5. $75. 27. $60. 44, £41,128.6d.)58. $958.609. 
6. $30.75. 28. 75 feet. (45. 82 hours, |59. 244m. 0f 
7. 1140 bu. |29. 100 days. |46. 5 min. Wag Ve 
8. 240 m 30. 105 a, 47. 12 hours. |60. $2. 
11. 12 days. |31. $595. 48, £313, 0s.|64. te 
12. $59.50 32. 1302 cwt. 10. 2d. |62. 80 per ct. 
13. 13} mo 33. 183i sp. |49. £4, 5s. 6d. /63. $8400.153. 
14. $7. 34. $1500. 50. £227, 12s./64. $126.8281- 
15, $6.18} 35. $2511. 1d. 25, 
17. $784. 36. 362 days. |51. £51,3s.12d./65. $195.1885. 
18. $216. 37, 80 cents. (52. £358,7s.3£)66. $22364.28- 
19. hol b.. 38. 65) wks. 153. £40. Mie 
20. .£22,10s. 189. £56,18s.4d.154. £37, 19s. 167. $192617.- 
21. 1440 m. |40. £186, 2s. 3id 0212. 
22. £2, 5s. Aid. 55. £50, 15s. |68. $333831 ¢ 
93. $L.70+. |41. 8s. 92,4 63d. $38331, 
24. $3.75. 49, £585, 1s. |56. £10, 7s. 69° 1448 in. 
25. $5000. A Bad. 70. 1452 yda. 

COMPOUND PROPORTION.—Arr. 381. t 
1. Given. 7. 6 days. 12. 9 months. \17. 60 horses, 
2. 86 men. 8. Tidays. 18. $18. 18. 18 days. 
8,4. Given. | 9. 1702 bu. |14. £384. 19. 8755 ik 
5. 96 new. ~ {10. 80 days. . |15. 90 days. 120. 792 pair, 
6. 10inen. |11. 6 men. 16. 25 lbs. 


Pages 302-825.] 


ANSWERS, 


DUODECIMALS.—Anrrts. $33-386. 


Ex. ANS. (eam ANS. Ex. ANS. 
1. Given. 6. 892 ft. 1 in. yl1. 119 ft. 4 in. 6”; 
9. 78 feet 5 inches.| 8. 41 ft. 9 in. 9”. fest sre ih, G2” 
37493846. 1 ins B95 1 f:-5 in: 6%. “1125 229 te ois 9 
A OAT tt. 47 in. 22. 120. 71. f6..5. in: ‘sum. Q1-ft- Adin. 1% 
5.252 ft. 8: im. 7, 14 ft. 7 in. dif. 


Ant. 836. 8. 187 ft. 2 in. 8”. |15. 6875 feet. 
2. 46 ft. 10 in. 6”. | 9. 85 ft. Gin. 8”. 6”,|16. 472 ft. 6 in. 
8.18 ft. 7 in. 2”. |10. 88 ft. 2in.4’” 17. 484 ft. 1 in. 9”. 
4. 82 ft. 9 in. 4”. |11. 82 ft.5in.8”.4”. 4l!, 
5. 210 ft. 4in. 6”. 112. 86 feet. 18. 8100 bricks. 
6. 1364 ft. 8 in, ~~ {18. 210 ft. 4 in. 6”. 19. $22.50. 
7. 149 ft. 5 in. 6”. 114, 2200 feet. 20. $3.5552. 

SQUARE ROOT.—Arts. 351-362. 

3.95.  |21. 18.228. |88. 3262. |54. 50 ft. 169. 8. 
4,30.  |22. 842. 89. 32102] 51.928f.|70. 15. 
5. 85. 23, 8212. 40. .0931. |56. 952 sol.|71. 380. 
Cae he 41, .0195. |57. 783.836.|72. 56. 
7. Bd. 25. 121, |49. 444. 158. 391.918.1783. 72. 
8. 69. 26, 291. |43. 14%. |59, 1395yd./74. 38.8844. 
9. 93. 27, 22=71,|44. 1.7820-|60. 24 ft. 75. 65.7267. 
16. 111,‘ |28. 4735 508+./61. 160 r. 1./76. .08, 
11. 932. 29. 2401. |45. 8.4641-|" 80r. w.|77. 2. 
12. 729. 30. 4096 0161+./62. 320 r. 1/78. .18. 
14,14. 31. 6561. |47. 10 yds 80 r. w.|79.° 4. 
15. 5.4.  |32. 59049. |48. 50m. |68. 24 rods.'80. +. 
16. 15.3, (33. 82.768. |49. 200 m. |64. 15 min. /81. 3%. 
17, Bar > 184. -#. 50. 60 feet. |65. 18 in. d.|8% 22, or.3, 
18. 881.  |35. 8628-4, |51. 24.97 ft.|66.-80 in. 183. 383, or 
19. 1.4149. |36. 2. 49.426r.\67. 24.4948.) 22. 
90. 4.123 4./37. 221. 153. 56.568r. 

; CUBE ROOT.—Aarts., 363-367, 
Sa ee eee eae o7. 8 ft.  |86. 28.148-.* 
4, 24. ee 20.108. |28,102441) 14. 
5. 72. 18. 3. 91. 8002. 29. 118.82i./37. 81920 t. 
6. 83. 14. 2. 22. 5.48. 130. 58.806!t/38. 1111. 
aS ag ae 93, 49.68. |38. 216 Ibs.|40. 7.211 ft, 
106-4. |16..-2., 94. 78 in. |84, $12136-/41. 8 in. 
9.1881, |17. 22. 25. 864 ft. 2.9629. |42. 8 feet. 
10. 2.3.  [18. 2.8908, |26, 108 ft. |85. 1562.5. |48. 4 feet. 


ANSWERS. 


[Paces 327-341, 


EQUATION OF PAYMENTS.—Anrrs. 372-876, 


Ex. ANS. ix. ANS. | Bx. ANs. Ex. ANS. 
8. 6 months, | 9. 2¢ years. Due A. 19. Date O. 5. 
4=4 months. |11. 86 d. Av. t.j14. 29 d. Av. t.|18. os month, 
5. 6 months. Due A. 15. Due S. 6th.J19. 189 days. 
6. lL years. 12. 60 d. Av. t.,15. 73d. f.J.10..20. 5 m. 20d. 
7. 3 months. Date S. 3d. Due S. 21. /21. 10 m. 19 d. 
8. 64 months.!18. 81d.£3.19.|16. 80d. Av. t./23. $1309.916. 
PARTNERSHIP.— Arts. 378, 379. 
1. Given. $2210.52625 D.| $120 C's. 
2. $120 A’s. 4, $300 A’s. $30 apiece 
$160 BYs. $400 B's. 8. $40.0192% A, 
$200 C's. $600 O's. $88.277282 B, 
8. $989.478 7% A. | $700 D's. $117.70333 O. 
$1129.824-% 1s B. |6. $100 A’s. 9. $3878.95 £ 
$1670. 175535 O. $120 B's. $421.05 B 


ALLIGATION.—Anrrts. 381-386, 
62 ¢. 80 ct.|15. 88 Ibs. 75c. 


2. 845 d. 

8. 2044 car. 

4, $50.412. 

6. 4, 2, 2, 4. 

7, 9 \bs. 9 ets. 
2 \bs..11 cts. 
4 lbs. 14 cts. 

8. 8 lbs 


REDUCTION OF CURR 


$485.21. 
$1334.63. 
$2179.815. 
. $1785.083. 
_ $2863.5103 
_ $2244.209. 
_ $3019.626. 
_ $3405.2677 
, $1629.918. 
9. 1773.75 


: $9237.80. 


. $4496. 435, 22, 


2 lbs. 18 cts. 
1 lh..21 cts; 
4 lbs. 22 cts. 
9, 5 yds, 68 cts. 
3 yds. 75 cts. 
5 yds. 83 cts. 
12yds. 85cts. 


.15 cts.{11. 49 g. 25 ct. 


16. £100, 10s. 

17. £300. 

18. £3358, 16s. 
Tid. 

£4188, 14s. 
81d. 

£10408, 8s. 
834, 

£25903, Is. 
32d. 


19), 
20. 


21. 


23. 


13784.946 f 


14. 


24. 
25. 
26. 
27. 
28. 


29. 
30. 


31. 
382. 


44387 .096f. 


173g. 37 ¢. 


Soe 


oONNWw Ke, 
= 


96851 rou. 


“Given. 


£113, 8s. 
£169, 14s. 


£221, 16s. 
1.6d, 


sa LGs 


33. 
35. 
36. 
37. 
38. 
39. 
40, 
41. 
49. 
43. 


gs Ibs. 80c. 
ge Tbs. 85c. 
934 ]. 95. 


826351. 750 
13024], 88¢. 
x 


ENCIES.--—Arrts. 391-394, 
8162.5 flor. 


£250. 
£644, 10s. 
Given. 
$162.553. 
$244, 069%, 
$252. 28h. 
S640. 651, 
$790. 931: 
$1147. 73), 
$2436. 4984 
$4003.063. 
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ANSWERS. 


EXCHANGE.—Anrrts. 899-407. 
Ex. ANS. Ex. ANs. Bx. Ans. 
1. Given. 4, $15553.3883. 13. Given. 
2. $8071.05. 5. Given. 14, $2062.0155. 
8. $1141.5937. 6. £322, 3s. 61d. |15. $4858.65388. 
4. $14889.42. T. £893, 11s. 54d. |16. $13249.177. 
5. $148159.948 dft. | 8. £1095, 1s. 23d. J17. Given. 
$145307.347 recd.| 9. £11533, 6s, @8d.|18. 27430.9 fr. 
10. $17160.192. 20. $74.545. 
Arr. 403. 11. Given. 21. $1146.25. 
2. $7597.30. 12. $53617.0883. — |22. $2583.36. 
8. $12525.7439, a. 


ARITHMETICAL PROGRESSION.—Arrs. 413-417. 


1. Given. 13. 800. 


pial eo) 


4, Given. 


5. 2 and 99. 
7. 15d. $360. 


8. Given. 
9), A205 


GEOMETRICAL PROGRESSION.—Arrs. 419, 420. 


1. Given. 5. 2048 m. 9, 15338. 13. 4. 

2. 48, or 18. (6. $284.057. 10. 240624, |14. $55994.05. 

38, 12288. T, $436.492. 11. 1: 15. £204, 15s. 

4. 8388608. 8. Given. 12. 4. 
MENSURATION.—Anrrts. 425-454, 

1. Given. 117. 200 yards. 32. 21205.8 feet. 

2. 640 A. 18. Given. 33. Given. 

8. 26A, 65 r. 19. 11309.76 sq..r. |34..30000 feet. 

4. 50 rods. 20. 2037.18496 yds. |35. Given. 

5. 80 rods. 21. 8 rods. 36. 123% feet. 

6. Given. 22. 16 feet. 37-89. Given. 

Gale NAN Gs Gi 23. Given. 40. 45945.9+cu. ft. 

8. Given. 24. 5425 cu. feet. |41. Given. 

9. 558 r, 25. QT feet. 42. 4084.067 feet. * 

10. Given. 26. 2 feet. 43. Given. 

11. 4914 square ft. |27. Given. 44, 201061760 sq.m. 

12. Given. 28. 9200 cu. feet. |45. Given. 

18. 62.85+yards. |29. Given. 46, 2680823466662, 

14. Given. 30. 152 square feet. !47. Given. 

15. 814.159 r. 31. Given. 48, 244.345 + gals, 


. Given. 


- » ae : 
_— ANS W ERB 


“MISCELLANEOUS EXAMPLES. 
ty 
Ex. ANS fx. ANs. fx. ANS. Ex. Ans.” 
: »p. (37. 444 por ot. |72. £2,6s.11}d,]106. 40 yrs. 
38. $3478.667. 738. 1 Ib. 1 oz./107. 172sheep 
39, $5557.68. 22 grs, |108, 11283 t. 
40. 8724.375. \T74. 1 oz. 18} p./109. 465% six: 
41, 8901; 465175. 11s. 3d. teenths. 
49. 275922884.|76. 896 tiles. |110. 225.585 r, 
43. 428, 77. 16 per ct. |111. 250.438 r. 
44, 50, 78. $208625, 125.219 r. 
45. 2754. 79, 155A. ae 112. 768 A. 
46. 15120. 4 oe 113. 600 yds. 
47. 21319, yrs.|80. £28, 18s. |114. 2460 sq. r. 
48, 100. 21d 115. 5h. 20m. 
49, 7819.5 Ibs. }81. 690.981 r. j116. 26.4. 
50. 5082, 82. $68,649. |117. 4h. 1022m 
15. $20000. 51. $776 83. 78 lbs. 2 oz.Jl18. #3. 
16. 8 mo. 24 d |52. 8834. 84. $240.45, 119. l44r.48f. 
17 Jty. 8 m,/53. $1.138 85. £170,1143s|120. 29} hrs 
12d. (54. 2568. 86. 413s 121. 144 min. 
18. 19 perct. (55. 360. 87. 83 cts. |122. 480a. A’s, 
19. $1318.84. |56.°$15730. 88. 220282 lbs. 240 a. B’s, 
90. $1581.896.|57. $29475. 89. 18.9572 r. 720 a. O's. 
Q1. $16.212. (58. $42720. 90. $39000. 128. 58 days. 
22. $19.294. 59. $274.50. 91, $6352. - 124. $726. 
94. $6090.  |60. 3d. 92. 3hours. |125. $72. 
25. $106.25. |61. £8395, 10s./93. 105 feet. |126. $300 A’s. 
26. $406.625. 2d. 94, $.6875. $420 B's. 
97. $5250, 62. £153, Qs. |95. 261 days. $800 C's. 
28. 3h per ci. 6d. 96. 578581 T. |127. $720 A’s. 
29. 5 percent. |64. £155. 97. $4186.875. $1200 B's. 
30, $6782.70. |65. $43.45%. |98. 132 sheep. $1680 C’s. 
31. $834.10. 66. $2083% 99.72 days. |128. 1h. 52m. 
32. $.662 per g./67. 1800 T 100. 8184 days.|129. 1200 sh. 
34. $0.094.  |68. £11, 5s. 4101. 627 days. |130. 18,2, feet. 
« 85. 20 per ct. 3/69. $61.04 103. 123 hrs. |131. 57.628 m, 
$912. 70. $65.712. |104. 9227 rods.[132. 34 hours; 
86. 50 per ct. |71. $3879.60. 1105. 120 days. 828 m. 
THE END. 
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